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SECTION A.
General description of the project
A.1.
Title of the project:
Associated Gas Recovery Project for the Komsomolskoye Oil Field

Version 2, July, 25 2008
The project was submitted for determination on December 20, 2007

A.2.
Description of the project:
Flaring of associated petroleum gas (APG) contributes significantly to the global emissions of greenhouse gases and therefore has a significant negative impact on the environment.
 According to the GGFR (2007), approximately 150-170 billion m3 of natural gas has been wasted through flaring during the last decade. Such an amount of flared associated gas would represent an emission of about 400 million tones of CO2 equivalent. Despite the growing recognition of the gas flaring issue, in most oil-producing countries flaring volumes continue to rise with increased oil production. While one must recognize that flaring is an important safety measure in oil production facilities, the current level of flaring in many developing and industrial countries goes beyond that of normal operational levels and is mostly caused by a combination of financial/market constraints, a lack of an effective regulatory regime, and the fact that operators are not encouraged or able to market associated gas.

The rate of utilization of the associated gas in Russia is relatively low. From about 55 bcm of the associated gas produced annually in Russia, about 26% is used for the local needs of the oil fields, about 47% is supplied to the gas processing plants and about 27% is flared.
   Unofficial estimates place the volume of gas flared in Russia much higher than official figures – in some cases more than double and accounting about 10% of the world’s flared gas in 2004. 

In April 2007, Vladimir Putin, the President of the Russian Federation, in his annual address to the Federal Assembly, pointed out that Russia flares at least 20bcm of associated gas annually.  In turn, Yuri Trutnev, the Minister of Natural Resources, has estimated the economic loss to Russia from the flaring of associated gas to be $13 billion annually.
 The APG flaring was named by the President as one of the main problems facing Russia’s energy industry. However despite the increased concern at the highest political level on the problem of APG flaring, the current Russian regulatory framework and national policies in terms of APG utilization have yet to be substantially improved to stimulate more efficient usage of APG and create the necessary conditions to reach the targeted level of 95% of APG utilization.
 

Purpose of the Project Activity

At the Komsomolskoye oil field, operated by “Rosneft-Purneftegaz” (RN-Purneftegaz), oil and associated gas (APG) are being produced.  The amount of APG produced (~1,490 Mm3/year) is partially provided to the Gubkinskiy gas processing plant (GGPP) (~950 Mm3/year) and the rest is flared (~500 Mm3/year). Under the current setting, oil and gas from the production wells is transported through pipelines (approximately 5 to 7 km, depending on location of the well site) to a preliminary water removal unit, where oil and APG are separated. The PWRU was built in January 2008 and contains 3 flares. Flaring of APG is expected to occur at this location
. Oil is directed to the processing and consumption locations and the APG is directed to the Gubkinskiy Gas processing Plant (Gubkinskiy GPP), through an 18 km pipeline.  The Gubkinskiy GPP is under the control of the Sibur Petrochemical Group, which is a subsidiary of Gazprom Group
. 
The oil production of the Komsomolskoye field is expected to increase and consequently the amount of APG will increase from 1,490 Mm3 (2007) to 2,110 Mm3 in 2010, to 2,219 Mm3 in 2011 and 2,331 Mm3 in 2012. This means that additional oil and APG will be transported to the preliminary water removal unit through the already existing infrastructure.  Thus, pressure in the oil and gas gathering infrastructure that is connecting the well sites to the water removal unit, will increase.  This pressure can only be released through flaring of the APG, which may reach levels of ~1,110 Mm3 in 2010, of ~1,220 Mm3 in 2011 and ~1,332 Mm3 in 2012. Otherwise, production levels of oil and gas at the well site will be affected. The cost of adapting the current oil and gas gathering infrastructure capacities at the oil field is extremely high for Purneftegaz and is extremely time consuming. 

While the release of pressure through flaring of the APG allows maintaining a constant pressure at the oil and gas gathering infrastructure and at the water removal unit input, it leads to a decrease in pressure at the output of the water removal unit.  Considering that from this point the gas still needs to be transported for 18 km, pressure levels drop below the input requirements of the Gubkinskiy GPP.  Consequently, “RN-Purneftegaz” could consider building an APG booster compression station (BCSB
) after the preliminary water removal allowing them to keep pressure at the Gubkinskiy GPP requirements (minimal pressure at the intake point of Gubkinskiy GPP is at 0.09 MPa).  However, the demand from the Gubkinskiy GPP is fixed (capped by the installed capacity of processing units
) and unreliable, since this plant is working over capacity
 and during several planned and unplanned shutdown periods has being leading to an even larger increase of the APG flaring volumes at Komsomolskoye
. Thus, the construction of the BCSB would only allow a partial solution of the problem of increasing flaring volumes that is estimated at ~1110 Mm3 in 2010, ~1220 Mm3 in 2011 and ~1332 Mm3 in 2012 after the supply to Gubkinskiy GPP 

In face of these circumstances, “RN-Purneftegaz” decision is to implement the current JI project activity, which consists in the installation of a different type of APG booster compression station BCSP
 after the water removal unit, which will allow to increase APG pressure to 7.5 MPa, treat (dehydrate) the gas and transmit it through a new 5.5 km pipeline and sell it to Gazprom.  Additionally, a small fraction of C3+ components will be produced, which will be added to the oil products from the field
. When compared to the previous alternative, this Project has an investment cost several times higher, placing it bellow the financial decision making thresholds of Rosneft.  However, it allows a complete utilization of the APG at Komsomolskoye oil field what would remain after the supply to Gubkinskiy GPP and would be flared). 

Consequently, “RN-Purneftegaz” has seriously considered using the Kyoto Protocol Flexible Mechanism for implementing the project activity. With the inclusion of additional revenues provided by carbon finance, Purneftegaz will be able to implement a more costly alternative, using the best technological solutions, which will allow utilizing the APG volume destined to the flares. 

The project activity is comprised of four main components, as shown in Figure 1
1. Production of associated gas

2. Separation from oil and recovery; transmission of associated gas along a pipeline to the BCSP 

3. Processing of the associated gas at the associated gas booster compression station (BCSP)

4. Utilization of the recovered gas by products: delivery of dry gas to Gazprom transmission Pipeline and supply of LPG
 to oil line of Purneftegaz
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Figure 1 Schematic of project activity
The project encompasses (i) the construction of a booster compressor station/separator, with the best technological solutions, where the associated gas will be processed to standard specifications (to dry gas) and the LPG will be separated), and (ii) a pipeline of about 5.5 km length connecting to Gazprom transmission facilities, where the gas will be fed into the existing Unified Gas Transmission System of Gazprom. The PWRU already on site will be used by the project activity with no modifications.
Prior to the project activity, associated gas at the Komsomolskoye Oil Field was primarily provided to the Gubkinskiy GPP and flared, with the remaining gas utilized for onsite consumption (only ~3%).  The project activity captures and processes associated gas that previously was flared and would be continuously and increasingly flared given the increase in produced amount of the APG. The recovered and treated gas is provided to Gazprom at its Unified pipeline system where it substitutes natural gas which otherwise would have to be added to the system to satisfy consumers’ demand in natural gas.
 Thus, without the project activity, the majority of the associated gas would be flared at the oil field and natural gas would have been used in the Gazprom system. 

Contribution to Sustainable Development

The project contributes to sustainable development in the Russian Federation through the reduction of flaring, which in turn reduces local air pollution and other environmental impacts associated with the flaring of natural gas. Apart from emission reductions due to the reduction of flaring, the expected benefits from the project include socio-economic, environmental, and technological benefits:

· The project is in line with the energy strategy of Russian Federation and with the objectives recently re-iterated at the highest political level in Russia to significantly increase the rate of utilization of the valuable resources of hydrocarbons that are currently largely wasted by the practice of gas flaring. 

· Due to the additional JI revenues, that actually allow the project to be implemented, this project contributes to decrease the level of flaring in the Yamal-Nenets Region.  This region, which has mainly gas production fields, is expected to face an increase in flaring volumes, due to increase in oil production.  However, due to the nature of mainly gas operations in the Yamal-Nenets Region, operators and infrastructure face more challenges when dealing with increase in production of APG.

· This is the fourth project of this kind in Russia and it demonstrates a value added by JI Mechanism of Kyoto Protocol to allow financing of environmentally friendly technologies, which reduces emissions of greenhouse gases. 

· Additionally to the environmental benefit or reducing GHG emissions, the reduction in flaring also contributes to decrease other environmental pollutants (Table 1), such as nitric compounds.  It also decreases considerably thermal (the flare burns at an average temperature of 1700°C), visual (light) and noise pollution to the local environment.

	Component of APG flaring products
	NOx
	NO2
	NO

	Reduction of polluting emissions, t/year
	1516,2
	1212,9
	197,1


Table 1  Emissions of nitric compounds in current flaring operations

A.3.
Project participants:
The “Project Developer” for the project activity is Rosneft.

	Name of Party involved*
	Private and/or public entity (ies) project participants (as applicable)
	Kindly indicate if the Party involved wishes to be considered as project participant (Yes/No)

	Russia (host)
	OJSC “NK-Rosneft” 
	No

	Denmark 
	International Bank of Reconstruction and Development (IBRD)  as the Trustee of 

the Danish Carbon Fund
	Yes


Table 2 Project Participants
Further contact information of project participants is provided in Annex 1.

A.4.
Technical description of the project:


A.4.1.
Location of the project:

West Siberia, Tumen Oblast, Yamal-Nenets Autonomous District

A.4.1.1.
Host Party(ies):
Russian Federation


A.4.1.2.
Region/State/Province etc.:
Yamal-Nenets Autonomous District


A.4.1.3.
City/Town/Community etc.:

Gubkinskiy City


A.4.1.4.
Detail of physical location, including information allowing the unique identification of the project (maximum one page):

Gubkinskiy is a city in Yamal-Nenets Autonomous Okrug, Russia, located on the left bank of the Pyaku-Pur River, south of Salekhard.  Coordinates for Gubkinskiy are: 64°26′N, 76°30′E
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Figure 2 Map of the Russian Federation indicating the location of the Komsomolskoye Oil Field
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Figure 3 Detailed location of the project activity 


A.4.2.
Technology(ies) to be employed, or measures, operations or actions to be implemented by the project:
The advanced engineering design has been prepared by the authorized design organization “Ukrainian Oil and Gas Institute (UkrNGI)”.  Currently
, “RN-Purneftegaz”, is on going the tendering procedures for the selection of technology providers.
The recovered associated gas flows together with oil from the different well facilities in the Komsomolskoye oil field.  Each of these locations consists of 5 to 10 wells.  In these locations all oil and APG are collected and directed together to the preliminary water removal unit, which in average is 5 to 7 km away from each cluster of wells (depending on location of the well site).  At the preliminary water removal unit (PWRU), water, oil and APG are separated.  At this location APG is directed either to other facilities for internal consumption, to the flares or to the booster compression station (BCSP) inlet separators at its own pressure (0.25-0.35 MPa).  The distance from the PWRU and the BCSP is 0.5 km, as shown in Figure 4.  The existing PWRU was built in January 2008, and it won’t be affected by the project activity.
A separation vessel is placed at the entrance of the BCSP.  The liquid separated in the process of gas transportation is discharged in this unit and from there to the main separation vessel (PЖ-1 in Figure 5). The remaining APG (flow 1 in Figure 5) is delivered (passing through a gas metering station) to the first stage of a three-stage compressor unit, denominated as raw gas compression unit, with a maximum capacity of 2,380 million Nm3/year (KCCГ in Figure 5). The compression system consists of three operating and one standby unit. Nominal capacity of a compression unit shall be 100 thousand Nm3 per hour. Estimated capacity of a gas turbine engine shall be 16 MW.  At this unit, gas is compressed to 5.5 MPa and cooled down to 30°C to 40°C.  The liquid fraction is also separated in the knockout drums and through air coolers after each compression station. The liquid released in the separators (C-1) in the process of compression and cooling is discharged to the separation vessel (PЖ-1).

The compressed raw gas (flow 8 in Figure 5) is transferred to the block of low-temperature separation, which consists of a set of heat exchangers (T-1 and T-2 in Figure 5) and 2 low-temperature separators (C-2 and C-3 in Figure 5). In the heat exchangers the gas is pre-cooled by a reverse flow of low-temperature gas.  At the T-1 recuperative heat exchangers, the gas is preliminarily cooled by a counter flow of cold gas down to a temperature of -3°C to -10°C. The cooled gas will be handled to the C-2 low-temperature separators aimed for separating the hydrocarbon condensate generated during gas cooling. Some part of the raw gas shall be handled to the T-2 heat exchangers aimed for heating of hydrocarbon condensate generated at C-2 and C-3 units. Once cooled down this gas shall also be handled to the C-2 low temperature separators together with the main raw gas flow. The gas leaving the C-2 unit, cooled at -20°C to -30°C, shall be handled to the C-3 low-temperature separators. The gas shall be transferred from the C-3 separators to the T-1 heat exchangers at the pressure of 2.1 MPa. Then, the gas is heated up to the temperature of 20°C to 28°C by a raw gas flow and transferred to the inlet header of the prepared gas compression station (flow 24 in Figure 5) at 2.0 MPa. In the low-temperature separators the condensed liquid is separated from gas through flow pre-cooling and throttling. The liquid separated in the gas cooling process at the C-2 and 3 units is passed through the T-2 heat exchange unit, heated up to 28°C to 30 °C, and then discharged to the three phase separation vessel (PЖ-1) (flow 32 in Figure 5). In the low-temperature separators the gas quality is brought up to the requirements of the standard requested by Gazprom (IS 51.40-93). Methanol will be added to the gas flows before entering the heat exchangers and the pressure reduction unit in order to prevent the formation of hydrate blocks (flow 11 and 20 in Figure 5).

The second-stage compressor (KCПГ in Figure 5) compresses the gas to the required parameters at the Gazprom’s reception point (7.5 MPa). This unit consists of two operating units (plus one standby). Nominal capacity of a compression unit shall be 150 thousand Nm3 per hour. Estimated capacity of a gas turbine engine of the compression units shall be 12 MW. The compressed gas (flow 26 in Figure 5) is cooled in air coolers at the compressors outlets and is transported to the gas fiscal metering station.

The fiscal metering station consists of two metering flows (working/reserve), in-line gas pre-heaters (and gas quality control devices. Working conditions of the fiscal metering station will be transmitted to the BCSP control room in real time and to the central control station of Purneftegaz.  The station’s operation data is transmitted via a radio signal to the computer at the information acquisition point (a similar signal transmission system has been put into practice at other oil fields of Purneftegaz   By means of specific software, the transmitted information is automatically archived. 

The liquid fraction produced in the separation process at the BCSP is delivered to the separation vessel (PЖ-1). The produced LPG (flow 34 in Figure 5) is stored in tanks and then supplied injected in the oil production stream. The gas liberated during LPG and water separation is sent to re-treatment in the BCSP process.  

It should be mentioned that all the BCSP influent and effluent flows have metering streams (in addition to the in-process measurement). All the equipment of the BCSP site will be new, with the service life of at least 20 years. In accordance with the project scenario, the gas supplied is to fit the requirements of Gazprom IS 51.40-93. Its main details are: 

· Water dew point in the winter period – minus 20ºC from 1 October to 30 April;   in the summer period – minus 10ºC from 1 May to 30 September;

· Condensate dew point in the winter period – minus 10ºC from 1 October to 30 April; in the summer period – minus 5ºC from 1 May to 30 September.

Commercially proven technologies for booster compressor stations with a gas conditioning units are expected to be used.  The project will also include the 5.5 km pipeline between the point of associated gas recovery and the intake point of Gazprom.

	Variable
	Value

	Nominal capacity (raw gas), Mm3 per annum 
	2,380

	Number of operating units (standby)
	5 (2)

	Installed capacity of gas turbine engines, MW , for compression purposes
	100

	Expected electricity consumption from the grid
	21,000 MWh/y


Table 3 Summarized characteristics of the compression system
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Figure 4 Scheme of the project activity
[image: image5.emf]
	Relevant flows
	 
	Relevant devices

	1
	Raw gas input
	KCCГ
	Raw gas compression units

	26
	Dry gas output
	PЖ-1
	Main separation vessel

	34
	LPG output
	C-1, 2 and 3
	Separators

	
	 
	T-1 and T-2
	Heat exchangers

	
	
	KCПГ
	Treated gas compressors


Figure 5 Summarized technical scheme of the Project booster compression station (BCSP)


A.4.3.
Brief explanation of how the anthropogenic emissions of greenhouse gases by sources are to be reduced by the proposed JI project, including why the emission reductions would not occur in the absence of the proposed project, taking into account national and/or sectoral policies and circumstances:
The rate of utilization of the associated gas in Russia is relatively low. From about 55 bcm of the associated gas produced annually in Russia, about 26% is used for the local needs of the oil fields, about 47% is supplied to the gas processing plants and about 27% is flared.
   Unofficial estimates place the volume of gas flared in Russia much higher than official figures – in some cases more than double and accounting about 10% of the world’s flared gas in 2004. 

Historically, Russian oil companies have had little incentive to recover and utilize gas produced in association with oil, as this is technically more difficult to treat and more uncertain in its delivery than the natural gas. This is partially related to the availability of relatively low-cost non-associated natural gas, the production of which is sufficient to satisfy domestic demand and export needs. As a result, some oil fields did not integrate the development of the necessary infrastructure for the recovery and utilization of the APG as an integral part of the fields’ development and production. For other fields in proximity to the gas processing plants, the opportunities were created to supply the APG as an input for gas chemical production. However, in the 1990s up to the beginning of 2000, the historical relationship between the oil producing companies and gas processing plants was significantly damaged by price distortions (regulated price for the wholesale of APG to gas processing plants) in comparison with the cost of recovery and preparation of the APG for the oil companies, as well as by the increasingly limited capacity of gas processing (due to underinvestment) in the context of growing APG volumes. Flaring of APG has increased by 100% from 6.6 bcm in 2000 to 14.9 bcm in 2005 while oil production has only increased by 50% during the same period.
  
[image: image6.emf]
Figure 6 Evolution of gas flaring in Russia (excluding the Khanty-Mansiysk region
)

The Energy Strategy of the Russian Federation until 2020 forecasts that oil production will increase from 379 million tonnes in 2002 up to 445-490 million tonnes by 2010 and up to 450-520 million tonnes by 2020.
 This could lead to a significant increase in APG flare volumes. The Energy strategy also recognises the negative impact of APG flaring on the environment and urges the creation of an economic incentive for associated gas utilisation.

Gazprom is planning to increase its gas output by up to 550–560 bcm by 2010; 580–590 bcm by 2020; and 610–630 bcm by 2030. Oil companies and independent gas companies are expected to play an important role by increasing their share of Russian total production from 9% in 2005 to around 17% by 2010. Therefore the more efficient utilization of the APG could provide a significant contribution to this additional gas supply, given the increasing cost of gas production by Gazprom from the more complex and remote new gas fields.

In April 2007, Vladimir Putin, the President of the Russian Federation, in his annual address to the Federal Assembly, pointed out that Russia flares at least 20bcm of associated gas annually.  In turn, Yuri Trutnev, the Minister of Natural Resources, has estimated the economic loss to Russia from the flaring of associated gas to be $13bn annually.
 The President of the Russian Federation named APG flaring as one of the main problems facing Russia’s energy industry. Despite high economic losses and the increased concern at the highest political level on the problem of APG flaring, the current Russian regulatory framework and national policies in terms of APG utilization have yet to be substantially improved to stimulate more efficient usage of APG and create the necessary conditions for the significant reduction of its flaring. Recently, the Russian government announced that it does not expect to reach the 95%-rate of utilization for APG before 2015.

Among the main barriers to APG flaring reduction projects are the following:  

· Remoteness of the oil fields from the big consumer centers. Oil production is now taking place largely in remote areas with low population density and, as a result, lower demand for heat and/or electricity compared to regions more centrally located such as the Ural or Volga regions. For example, it is uneconomic for oil companies to transmit electricity from APG over distances longer than 2700-3000 kilometers for any APG volumes.

· Regulated prices on APG for wholesale purchase to the gas processing plants. The regulated wholesale price of APG depends on quality of gas and the share of the liquid fractions in the APG. Since 2002 the regulated wholesale price of APG has been up to USD$17/1000m3 for the APG with the higher liquids content.
 Moreover, the regulated wholesale price of APG supplied to the gas processing plants remains at a level significantly lower than the investment cost necessary for the development of the APG recovery and treatment infrastructure. According to the oil companies, the transportation of associated gas to the gas processing plants from the remote fields increases costs of APG by up to 30USD/1000m3.
 The announced plan to increase wholesale prices of APG has not yet been implemented by the government. Therefore the current pricing structure for APG utilisation does not make investment decisions of oil companies to bring more APG for gas processing cost-effective and, therefore, prevents oil companies from increasing their rates of APG utilisation through supply to the gas processing.

· Restricted access to the existing gas transmission system. Regulations allow access by independent gas producers to the transmission system which is under the control of Gazprom. However according to these regulations, Gazprom can limit such access in the case of lack of spare capacity in its transmission system. Gazprom recognises the need to increase its current transmission capacity by 35 bcm in order to fulfill its plans to increase gas supply both by Gazprom and independent producers
. Gazprom needs to make significant investment to achieve that goal. Meanwhile, Gazprom is asking independent producers to contribute towards the cost of infrastructure modernization and development
. However, this effectively increases the overall costs of APG utilisation for oil companies as opposed to flaring.

· Lack of supportive legal framework and tax incentives. The current legal framework is not sufficient to effectively support the objective recently stated by the government to reduce volumes of APG flaring, i.e. to bring it to the 95% rate of utilization by 2011.
 The law “On subsoil” has no requirements for the holder of the license for mineral resources exploration and extraction to utilise associated gas. According to amendments to the Governmental Decree of 12.06.2003 # 344, agreed in July 2005, the fee rate for methane emissions contained in APG flared by stationary sources was increased to 250 rubles (about 9 US dollars) per tonne of methane.
 However this level of environmental payments still cannot provide sufficient incentive for the infrastructure investments. Moreover, there is no supportive tax regime to create an incentive for APG utilisation.
 

Gas flaring in the Yamal-Nenets autonomous region

Yamal-Nenets autonomous region has enormous reserves of hydrocarbon resources, especially natural gas. Yamal-Nenets owns 70% of Russia’s proven gas reserves, 60% of gas condensate and 15% of oil
. In the first half of 2006 about 295.8 bcm of natural gas were produced by 35 companies out of which 257.1 bcm of natural gas was being extracted by subsidiaries of JSC “Gazprom”
. In 2006, 36.1 million tonnes of oil were extracted from depths of Yamal-Nenets region.
 Among the 15 companies working in oil exploration and production in the region, “Rosneft-Purneftegaz” is responsible for 21.7% of total oil production in the region
. 

According to the Energy strategy of the Russian Federation, by 2020 Yamal-Nenets region will become the second largest oil-producing region after Khanty-Mansiysk region, with oil volumes to be extracted reaching 40-50 million tonnes.
 

Being the Russia’s leader in natural gas production, Yamal-Nenets region has a very well developed gas infrastructure but lacks facilities to support the transportation and treatment of associated gas as it could hardly compete in economic effectiveness with natural gas. About 3.6 bcm of associated gas was flared in Yamal-Nenets region in 2005, which puts utilization rate below 44%.
 There are about 1110 flares and 70 gas-fired combustion engines where associated gas is burnt
. According to the experts of the EU-Russia Technology Centre, the oil industry makes a significant impact on Russia’s atmospheric pollution which is increasing as Russia’s oil production increases. They noted that APG flaring is the main contributor to high pollution levels in oil producing regions. 
  For example, in Yamal-Nenets region the amount of polluting substances is 725,500 tonnes. 

Within this national and regional context, the implementation of the project faces significant economic barriers and would not be implemented without contribution of the JI component. The positive impact of the carbon finance contributes to the implementation of this large scale investment that will clearly contribute to the objectives of the Energy strategy, will recover and utilize the valuable energy resource that would otherwise being wasted. The project will also be a substantial contribution to the reduction of the regional volumes of gas flaring (about 1/3 of the totally flared amounts) and will allow significant mitigation of the local polluting emissions.    


A.4.3.1.
Estimated amount of emission reductions over the crediting period:
The Project activity will reduce GHG emissions by 2,216,945.6 tones of CO2 equivalent (annual average) per year, totaling 6,650,836.8 tones of CO2 equivalent during the 3-year crediting period within the first Kyoto commitment period 2008-2012. 

	 
	Years

	Length of the crediting period
	3

	Year
	Estimate of annual emission reductions in tones of CO2 equivalent

	2010
	1,981,466.8                                                                          

	2011
	2,214,228.3 

	2012
	2,455,141.8                                                                                 

	Total estimated emission reductions over the crediting period (tones of CO2 equivalent)
	6,650,836.8                                                                                 

	Annual average of estimated emission reductions over the crediting period (tones of CO2 equivalent)
	2,216,945.6                                                                                 


Table 4 Estimated amounts of emission reductions

In accordance with the JI Guidance on criteria for baseline setting and monitoring established by JISC (paragraph 16), the crediting period can be extended beyond 2012 subject to the approval by the Host Party (Russian Federation). In such a case, the crediting period selected will be of 10 years.
 
Refer to section E for further details on the quantification of GHG emission reductions associated with the project activity. 

A.5.
Project approval by the Parties involved:
The request for the Letter of Approval from the Host Party (Russian Federation) will be submitted. 
SECTION B.
Baseline
B.1.
Description and justification of the baseline chosen:

According to the JI Guidance on criteria for baseline setting and monitoring (JI guidance, paragraph 10(b(i)), the baseline is established on a project-specific basis and with respect to the requirements of the JI guidelines. 
Moreover, the option (b) of the paragraph 20 of the JI guidance is applied. In particular, the baseline is established in accordance with appendix B of the JI guidelines. In doing so, selected elements of approved CDM baseline and monitoring methodology AM0009 in its version 2.1: “Recovery and utilization of gas from oil wells that would otherwise be flared
” are used in combination with the elements of the “Tool to calculate project emissions from electricity consumption” (version 01/EB 32)) 

The approach selected uses the principles of AM0009 in terms of combined determination of baseline selection and additionality that are based on legal feasibility and economic attractiveness of possible alternatives.  Thus, the baseline is the most attractive course of action in the economic sense between a set of possible alternatives. It is demonstrated that flaring is the baseline scenario. 
Moreover, in this project-specific context, gross and net baseline emission reductions are calculated.  Since the baseline considers a continuation of the gas supply to the Gubkinskiy GPP the emissions that correspond to this amount have been discounted from the total amount of baseline emissions.  The gross baseline emission reductions are those of all the APG being recovered and delivered to the project activity BCSP, and net baseline emissions are obtained after the discount of the expected gas delivery to the Gubkinskiy GPP.  Emission reductions of the project are calculated with the net baseline emission reductions.  

The approach selected allows accounting for all the emissions generated by the project activity in an accurate and conservative way.
The JI project-specific approach is in consistence with the following applicability criteria, based on the methodology AM0009:

1. Gas at oil wells is recovered and transported in pipelines to a process plant where dry gas, LPG and condensate are produced;

2. Energy required for transport and processing of the recovered gas is generated by using the recovered gas;

3. The products (dry gas, LPG and condensate) are likely to substitute in the market only the same type of fuels or fuels with a higher carbon content per unit of energy;

4. The substitution of fuels due to the project activity is unlikely to lead to an increase of fuel consumption in the respective market;

5. In the absence of the project activity, the gas is mainly flared;

6. Data (quantity and fraction of carbon) is accessible on the products of the gas processing plant and on the gas recovered from other oil exploration facilities in cases where these facilities supply recovered gas to the same gas processing plant.

The Associated Gas Recovery Project for the Komsomolskoye Oil Field meets the criteria listed above, specifically:
1. Regarding the first condition, the purpose of the project is to capture and utilize associated gas at the Komsomolskoye Oil Field.  In the project activity, the gas will be processed into dry gas and LPG products at the BCSP;

2. In reference to the second condition, captured associated gas from the project activity is used for on-site consumption, transport and gas processing at the plant. The correspondent emissions are calculated using the AM0009 approach. In addition, the BCSP electricity consumption is also expected from the Tumen regional grid. The project is overwhelmingly using the recovered gas for transport and processing. In terms of energy content, the electricity consumed by the project is insignificant (0.1%) in comparison of the amount of the APG recovered by the project and represents only about 1.4% of project’s energy needs for transport and processing. In order to conservatively represent project emissions due to consumption of electricity from the gird, elements of the “Tool to calculate project emission from electricity consumption” (version 01/EB 32)
 were used. A stand-by diesel generator, for emergency cases, is also connected to the BCSP. 
3. Considering the third condition, the project activity results in the productions of 2 gas-product types; these being i) dry gas and ii) LPG, and are used for the following purposes:

a. Dry gas: to be supplied to the Gazprom Unified gas Transmission system, thus displacing natural gas consumption;

b. LPG: to be supplied in the oil lines of Purneftegaz, thus displacing oil.
In the case of dry gas, to be able to supply to the Gazprom’s pipeline, “RN-Purneftegaz” has to comply with certain quality requirements
, which define parameters as water dew point, condensate dew point, as well as the net calorific value of the gas.  These requirements are conservatively ensuring that the carbon content of the dry gas resulting from the BCSp will be the same type as the natural gas supplied by Gazprom.  
Regarding the fraction of LPG, it will be injected to the field oil production lines.   The fraction of LPG expected will be lower than 1% of the total volume of oil, and since is a by-product of the APG extracted from the Komsomolskoye oil field, it will have a lower carbon concentration than the oil it displaces.
4. Regarding the fourth condition, the amount of gas products as a result of this project is insignificant compared to that which is available from the national production in Russia (biggest producer of gas in the world). Thus, the project activity does not lead to an increase of fuel consumption in the markets in which it is utilized. 

The project activity will supply the dry gas separated from the recovered APG into the trunk pipeline of Gazprom’s Unified Gas Transmission System. Natural gas is largely available in Russia and the production by Russian gas suppliers is sufficient to meet national demand. The volume of gas that will be supplied to the market by the project is insignificant (0.3%) in comparison to the gas produced in Russia
 and will not lead to an increase of fuel consumption in the respective market. 
5. Regarding the fifth condition, without the project activity, the “business as usual” scenario is the flaring of the associated gas that will be produced at the oil field for the volumes exceeding the maximum possible intake of the APG by the Gubkinskiy GPP (as explained below this is estimated as an average for the 5 least year of supply, as shown in Annex 2).  As demonstrated below, this scenario is clearly the most reasonable and probable economic option for the operator without the project activity;

6. Regarding the sixth condition, all data that is required for the monitoring of the project will be readily available via the project developers. The production of the Komsomolskoye field is the only one connecting to the BCS of the project and there is no other oil exploration facilities that also supply recovered gas to the same BCS.
The APG produced at the Komsomolskoye oil field (~1,490 Mm3/year) is partially provided to the Gubkinskiy GPP (~950 Mm3/year) and the rest is flared (~500 Mm3/year). Under the current setting, oil and gas from the production wells is transported through pipelines (aprox. 5 to 7 km, depending on location of the well site) to a preliminary water removal unit, where oil and APG are separated. Oil is directed to the processing and consumption locations and the APG is directed to the Gubkinskiy GPP, through an 18 km pipeline.     

The oil production of the Komsomolskoye field is expected to increase and consequently the amount of APG will increase. This means that additional oil and APG will be transported to the preliminary water removal unit through the already existing infrastructure.  Thus, pressure in the oil and gas gathering infrastructure, consisting of the transmission system from the well sites to the water removal unit, will increase. However, the pressure in this infrastructure needs to be kept constant at 0.643 MPa.  This pressure can only be released through flaring of the APG, which may reach levels of ~1,110 Mm3 in 2010, ~1,220 Mm3 in 2011 and ~1,332 Mm3 in 2012 (Table 14, annex 1).  Otherwise, production levels of oil and gas at the well site will be negatively affected. While this procedure allows maintaining a constant pressure at the transmission system and at the water removal unit input (0.3 to 0.4 MPa), it leads to a decrease in pressure at the output of the water removal unit (0.3 to 0.2 MPa).  Considering that from this point the gas still needs to be transported for 18 km, pressure levels drop below the input requirements of the Gubkinskiy GPP (0.09 MPa).  Additionally, the demand from the Gubkinskiy GPP is fixed (capped by the installed capacity of processing units) and unreliable, since this plant is working over capacity and during several planned and unplanned shutdown periods has being leading to an even larger increase of the APG flaring volumes.  Even more, the cost of adapting the current gathering infrastructure capacities at the oil field is extremely high for RN-Purneftegaz and is extremely time consuming.

The current situation is explained in Figure 7
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Figure 7 Description of current situation

As explained above, the baseline selection and additionality determination are combined and based on legal feasibility and economic attractiveness and barriers faced by the following options:

Option 1: Release to the atmosphere at the oil production site (venting).

Option 2: Flaring at the oil production site.

Option 3: On-site consumption. For the purpose of the project, the option 3 also includes the alternative of power generation based on the APG combustion and supply to the grid. 

Option 4: Injection into the oil reservoir.

Option 5: Recovery, transportation, processing and distribution to end-users.

From these options, the one that represents the most attractive economic course of action, are technically feasible and in compliance with the relevant legislation, will be the baseline scenario. As it is demonstrated in details in the section B.2, the baseline scenario for “RN-Purneftegaz” will be to build a BCSB station that allows maintaining gas pressure levels within the requirements of the Gubkinskiy GPP, to continue the supply to the GGPP at the already established levels50 and flaring the remaining amount of gas that will systematically increase with the growth of oil production. This allows to manage the effect of production levels on gas dynamics at the gathering infrastructure, comply with environmental regulations, and to generate an attractive return over the necessary investment. Consequently, flaring (option 2) is the most attractive economic course of action, since it does not require any investment to deal with the APG remaining after the supply to the Gubkinskiy GPP. 

The baseline is identified using the main elements of the AM0009 V2.1 and with respect to the JI Guidance on criteria for baseline setting and monitoring. Thus the baseline description incorporates all necessary parameters and analysis (policy, regulatory and economic), that allow a transparent and conservative identification of the risks of the baseline.  

 In this regard, even though the utilization of approved CDM methodologies is not a requirement for JI projects, a conservative and consistent approach for baseline demonstration was selected, using the recommended algorithm of AM0009, in order to ensure that all relevant risks were taken into account (in particular, please see sections A.4.3 and B.2)
Description of the methodological approach 
The project uses the elements of AM0009 in terms of the ex post monitoring of various carbon flows across the gas recovery, processing, delivery to users, and safety flaring, plus any accidental release through plant or pipeline failure. The monitoring data is used to compile the baseline calculation, which assumes that, in the absence of the project, the carbon volumes would be directly emitted to the atmosphere through the flaring of the gas produced in association with the recovery of oil at the Komsomolskoye Oil Field.   As mentioned in the previous section, the project uses elements not only from AM0009 V. 2.1, but also from the “Tool to calculate project emissions from electricity consumption” (version 01/EB 32).    The use of this last element is due to the use of electric power in the project activity, which is not considered in applicability condition number 2 of AM0009 V.2.1.  The use of the relevant methodological elements under the present project activity is justified under the JI guidelines already mentioned.  Even more, the project power consumption from the grid is insignificant and represents 0.1% of the total amount of energy recovered in the associated gas
.
Project Area

The project area, as defined in section A.4.1 and B.3, is defined as the Komsomolskoye Oil Field, the BCSP, and the pipeline that transfers the gas between the two locations and from the BCSP to the reception point of Gazprom. Since the GGPP is not under the control of “RN-Purneftegaz”, it is considered outside the project boundary.
Projection of Associated Gas Production

The production of associated gas is estimated to continue growing and stabilizing around 2.3 billion Nm3 by the end of the crediting period (see Annex 2).

The baseline emissions are based on the quantity of associated gas recovered from Komsomolskoye Oil Field. It is this gas that would be flared under normal circumstances. As mentioned above there is a level of uncertainty with regard to the amount of associated gas produced as it is directly related to the amount of oil produced. Such uncertainty would be taken into account since the emissions reductions are calculated based on actual data of the associated gas which is exported from the Komsomolskoye Oil Field. With this in mind and considering that there will be the necessary monitoring in place, an over estimate of the emissions reductions based upon the predicted data, would not present a problem.  The figures presented in this PDD are based on “RN-Purneftegaz” oil production planning.

Description of formulas used for calculations

Emission reductions
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	Formula 15



where:

	EFy 
	Emissions reductions of the project activity, adjusted for leakage, during the period y in tons of CO2 equivalent.

	BLy
	Net baseline emissions during the period y in tons of CO2 equivalent.

	PECO2,gas,y  
	CO2 emissions from the project activity due to combustion, flaring or venting of recovered gas during the period y in tons of CO2.

	PECH4,plants,y 
	CH4 emissions from the project activity at the gas recovery facility and the gas processing plant during the period y in tons of CO2 equivalent.

	PECH4,pipeline,y 
	CH4 emissions from the project activity due to transport of the recovered gas in the pipeline during the period y in tons of CO2 equivalent.

	PECH4, pipeline, accident 
	CH4 emissions from the project activity due to transport of the recovered gas in the pipeline when the accidental event occurs in tons of CO2 equivalent.

	PEEC,y
	Project emissions from electricity consumption by the project activity during the year y (tCO2/ yr)

	PECO2,other fuels,y
	CO2 emissions due to consumption of other fuels than the recovered gas due to the project activity during the period y in tons of CO2

	Ly 
	Leakage emissions during the period y in tons of CO2 equivalent.


Baseline Emissions 

The baseline emissions for this project relate to the volume of gas produced as a result of the oil production which would be flared under normal circumstances minus the amount of gas that would have been provided to the Gubkinskiy GPP in the baseline scenario (Formula 14 below):
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	Formula 14


Where:

	BLy   
	Net baseline emissions during the period y in tons of CO2 equivalents

	BLg,y   
	Gross baseline emissions during the period y in tons of CO2 equivalents

	BLGGPPy   
	Baseline emissions from gas provided to GGPP in the baseline scenario during the period y in tons of CO2 equivalents

	BLBCSby  
	Baseline emissions from BCSb gas consumption
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	Formula 11


Where:

	BLg,y   
	Gross baseline emissions during the period y in tons of CO2 equivalents

	VA,y 
	Volume of gas recovered from the oil field during the period y in Nm3

	Wcarbon,A,y  
	Average content of carbon in the gas recovered at point A  during the period y in kgC/Nm3


As demonstrated in the baseline scenario selection section, the baseline corresponds to the continuation of supply of gas to the Gubkinskiy GPP.  Consequently, the amount of emission reductions that correspond to this volume of gas, and the gas that would have been consumed to operate the BCSb (formula 13), is deducted from the total amount of baseline emissions, in order to obtain net baseline emissions.  Since the demand to the Gubkinskiy GPP is fixed and capped by its functioning at the limit of capacities, a highest value of the 3 previous years (which is equal to the last year value) was used to determine this amount in a conservative manner (see Annex 2).  It is assumed that all carbon in the gas is completely oxidized to carbon dioxide. Since project emissions are calculated considering the total gas volume, even for the amount that would be delivered to the Gubkinskiy GPP in the baseline, the approach mentioned above yields a more accurate and conservative approach (see Annex 3).
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	Formula 12


Where:

	BLGGPPy   
	Baseline emissions from gas that would have been provided to the Gubkinskiy GPP in the baseline scenario during the period y in tons of CO2 equivalents

	VGGPP,y 
	Volume of gas would have been provided to the Gubkinskiy GPP in the baseline scenario during the period y in Nm3

	Wcarbon,GGPP,y  
	average content of carbon in the gas recovered at point A  during the period y in kgC/Nm3
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	Formula 13


Where:

	BLBCSby  
	Baseline emissions from BCSb gas consumption

	VBCSb,y 
	Volume of gas would have been provided to the BCSs in the baseline scenario during the period y in Nm3

	Wcarbon,BCSb,y  
	Average content of carbon in the gas recovered at point A Figure 14  during the period y in kgC/Nm3


Project Activity Emissions 

There are four sources of project emissions:

· CO2 emissions due to fuel combustion for recovery, transport and processing of the gas.

· CO2 emission due to consumption of other fuels in place of the recovered gas.

· CO2 emission due to consumption of grid generated electricity.

· CH4 and CO2 emissions from leaks, venting and flaring during the recovery, transport and processing of recovered gas.

For further details on the calculation of project emissions please see annex 4.

1) CO2 emissions due to fuel combustion for recovery, transport and processing of the gas.
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	Formula 1


	m carbon, A,y = V A,y . w A,y 

	Formula 2

	m carbon, B,y = (V BDG,y . w BDG,y ) + (V LPG,y . w LPG,y)
	Formula 3

	m carbon, X1,y = V X1,y . w X1,,y .  In this project Vxi=0

	Formula 4


  Where:

	PECO2, gas, y
	CO2 emissions from the project activity due to the combustion, flaring or venting of the recovered gas during the period y in tons of CO2

	mcarbon, Ay  
	Quantity of carbon in the recovered gas from the oil-gas separation process at Komsomolskoye field in kg 

	mcarbon, BDG,y  
	Quantity of carbon in the dry gas (DG) stream exiting the BCSP in Nm3 

	mcarbon, BLPG,y  
	Quantity of carbon in the LPG stream exiting the BCSP in t 

	VA,y  
	volume of wet gas recovered from oil at point A during the period y in Nm3

	wcarbon,A,y  
	average carbon content of the wet gas recovered from oil at point A during the period y in kgC/Nm3

	VBDG,y  
	volume of dry gas produced at point BDG during the period y in Nm3

	wcarbon,BDG,y  
	average carbon content of the dry gas at point BDG during the period y in kgC/Nm3

	VBLPG,y  
	volume of LPG produced at point BLPG during the period y in m3 or t

	wcarbon,B2,y 
	average carbon content of the LPG at point BLPG during the period y in kgC/m3 or t


The calculation is using formulas developed in AM0009. These equations essentially perform an overall mass and carbon balance within the project boundary. This is achieved by use of the mass and volumetric flows into and out of the BCSP along with the component gas/liquid compositions of all the gas and product streams. These data are utilized with the flow rates to calculate the carbon content of the streams and hence perform the carbon balance.  Since the production of the Komsomolskoye field is the only one connecting to the BCSP, variable Xi (other oil wells) is 0.

2) CO2 emission due to consumption of other fuels in place of the recovered gas.
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	Formula 14


Where: 

	PECO2,other fuels,y
	 CO2 emissions due to consumption of other fuels than the recovered gas due to

the project activity during the period y in tons of CO2

	mfuel,y
	quantity of a specific fuel type that is consumed due to the project activity during

the period y in kg.

	NCVfuel
	net calorific value of the respective fuel type in kJ/kg.

	EFCO2,fuel
	CO2 emission factor of the respective fuel type in kg CO2/kJ.


The project activity includes the implementation of a standing by diesel generation unit.  The emissions generated by this unit are considered in the previous formula.

3) CO2 emission due to consumption of electricity.

In the project activity, electric power is taken from the Tumen regional grid and correspondent emissions are taken into account as project emissions. Purneftegaz controls the consumption of this energy and also the monitoring point of the variable is under the developer control. In order to calculate this component, the elements of the “Tool to calculate project emissions from electricity consumption” (version 01/EB 32))”
  are referred.  Additionally, the default factors provided by the “Tool to calculate project emissions from electricity consumption” (version 01/EB 32))” for the emission factor of the grid (EFgrid,y) and the transmission distribution losses (TDL,y) have been used. 
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	Formula 10


Where: 

	PEEC,y
	Project emissions from electricity consumption by the project activity during the year y

(tCO2/ yr)

	EGPJ,y
	Quantity of electricity consumed by the project activity during the year y (MWh)

	EFgrid,y
	Emission factor for the grid in year y (tCO2/MWh)

	TDL,y
	Average technical transmission and distribution losses in the grid in year y for the voltage level at which electricity is obtained from the grid at the project site


4) CH4 and CO2 emissions from leaks, venting, and flaring during the recovery, transportation and processing of the recovered gas.
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	Formula 5


Where:

	PECH4,,plants,y
	CH4 emissions attributable to the project activity at the BCSP during the period y in tons of CO2 equivalents

	GWPCH4  
	Approved global warming potential for methane (currently = 21)

	WCH4, stream
	Average methane weight fraction in the respective stream in kgCH4/kg or Nm3 

	Tequipment  
	Operational time of the equipment in hours. This is dependent on the planned downtime of the BCSP.

	EFequipment  
	Appropriate emission factor, based on EPA fugitive emissions data, as documented in the methodology.
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	Formula 6


Where:

	PECH4,pipeline,y  
	CH4 emissions attributable to the project activity during transportation of the gas from the oil reserve to the BCSP and to Gazprom reception facilities during the period y in tons of CO2 equivalents

	WCH4,pipeline
	Average methane weight fraction in the pipeline in kgCH4/kg or Nm3

	GWPCH4  
	Approved global warming potential for methane (currently = 21)

	Tequipment  
	Operational time of the equipment in hours. This is dependent on the planned downtime of the BCSP.

	EFequipment  
	Appropriate emission factor, based on EPA fugitive emissions data, as documented in the methodology.


These emissions occur at two stages within the project activity, firstly, during transportation of the gas from the Komsomolskoye Oil Field to the PWRU BCSP and from this point to Gazprom’s and at the BCSP itself.  The second source of emissions is related to any leakages that may occur as the gases and liquids pass through the BCSP itself. In order that these are calculated, the number of fittings from which the CH4 could leak from has been obtained.  

CH4 emissions from the pipeline connecting Komsomolskoye to BCSP under accidental release event conditions

In the event of accidental release of gas from the pipeline connecting Komsomolskoye and the BCSP and from the BCSP with Gazprom’s reception point (the line connections points A and BDG in Figure 14), the length of time the release continues and the volume of gas escaping will be monitored. These data along with the volume of gas supplied in the pipeline connecting the mentioned points, along with the volume of gas remaining in the pipeline after the valves have shut down the pipeline and the global warming potential of methane along with the average methane fraction in the gas recovered at point A and BDG Figure 14 are used to calculate the methane emissions when an accidental event happens by the use of Formula 7, as follows:
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	Formula 7


	VA1, A2, accident = Taccident . F = (t2 - t1) . F
	Formula 8


	Vremain,accident = d2 . π . L . 
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	Formula 9


	PE CH4,pipeline,accident,y 
	CH4 emissions due to accidental release of gas from the Komsomolskoye  to BCSP and the BCSP to Gazprom pipeline in tons CO2 equivalent

	VA1,A2,accident
	Volume of gas supplied in the pipeline connecting Komsomolskoye  and the BCSP and the BCSP to Gazprom at the time when the accidental gas leakage commenced until the shutdown valves isolated the pipeline in Nm3

	V remain,accident 
	Volume of gas remaining in the pipeline after the shutdown valves isolate the pipeline in Nm3

	WCH4,pipeline 
	Average CH4 weight fraction in the gas arriving at the BCSP at point A or BDG in kgCH4/Nm3 in Figure 14

	Taccident 
	Time difference between t1 and t2 determined as “retention time” in seconds

	t1 
	Time that gas leakage caused by the accident occurred, determined through continuous pipeline pressure monitoring

	t2 
	Time that the shutdown valves isolate the section of the pipe where the leak is occurring (both upstream and downstream), based on operational data

	F 
	Flow rate of gas supplied to the BCSP or Gazprom based on meter reading at point A in Figure 14

	d 
	Radius of the pipeline in meters (m)

	π 
	Pi, ratio of the circumference of a circle to its diameter.

	L 
	Length of the pipeline in meters (m)

	Pp
	pressure in the pipeline when the valves isolate the pipeline leak

	Ps 
	Standard pressure in atm

	Tp 
	Temperature in the pipeline when the shutdown valves isolate the leak in degrees Centigrade (ºC)

	Ts
	Standard temperature in Centigrade

	VA,d,accident
	Volume of gas supplied to the pipeline from oil well at point A in Figure 14 before the accident occurs in Nm3

	Vxi,d,accident
	Volume of gas supplied to the pipeline from oil well i at point X in Figure 14 before the accident occur during the period day in m3. This parameter is equal to 0 given that there is no other oil wells supplying gas to the BCSp. 


Leakage

The definition of leakage uses the AM0009 approach. There are three sources of leakage:

1) CO2 emissions due to fuel combustion for transport and processing of the gas, where the transport and processing of the gas is not under control of project participants;

2) CH4 and CO2 emissions from leaks, venting and flaring during transport and processing of recovered gas, where the transport and processing is not under control of project participants.

3) Changes in CO2 emissions due to the substitution of fuels or additional fuel consumption at end users, where these effects occur.

With regards to point 1 above, it is noted that all of the processing and transporting of the gas is under the control of the project participants and hence any emissions under this category will be accounted for in the project emissions. 

Point 2 above is also under the control of the project participants and any CH4, CO2 emissions from the transport of the gas has been accounted for in the project emissions.

With regards to point 3 above, there will be no change in either the end user of the products being produced from the BCSP or even an increase in the consumption of them. 

Given the above information, it is concluded that there will be no significant leakage from this project activity and as such the leakage for this project activity is estimated to be zero. 

It should be noted under the “Projection and adjustment of the project baseline emissions” section above that the actual quantity of associated gas, in this case known as Komsomolskoye Oil Field gas, varies with oil production. As such the quantity and composition of the associated gas will be measured on an ex post basis, to account for these variations. 

B.2.
Description of how the anthropogenic emissions of greenhouse gases by sources are reduced below those that would have occurred in the absence of the JI project:
The APG produced at the Komsomolskoye oil field (~1,490 Mm3/year) is partially provided to the Gubkinskiy GPP (~950 Mm3/year) and the rest is flared (~500 Mm3/year). Under the current setting, oil and gas from the production wells is transported through pipelines (aprox. 5 to 7 km, depending on location of the well site) to a preliminary water removal unit, where oil and APG are separated. Oil is directed to the processing and consumption locations and the APG is directed to the Gubkinskiy GPP, through an 18 km pipeline.     

The oil production of the Komsomolskoye field is expected to increase and consequently the amount of APG will increase. This means that additional oil and APG will be transported to the preliminary water removal unit through the already existing infrastructure.  Thus, pressure in the oil and gas gathering infrastructure, consisting of the transmission system from the well sites to the water removal unit, will increase. However, the pressure in this infrastructure needs to be kept constant at 0.643 MPa.  This pressure can only be released through flaring of the APG, which may reach levels of ~1,110 Mm3 in 2010, ~1,220 Mm3 in 2011 and ~1,332 Mm3 in 2012 (Table 14, annex 1).  Otherwise, production levels of oil and gas at the well site will be negatively affected. While this procedure allows maintaining a constant pressure at the transmission system and at the water removal unit input (0.3 to 0.4 MPa), it leads to a decrease in pressure at the output of the water removal unit (0.3 to 0.2 MPa).  Considering that from this point the gas still needs to be transported for 18 km, pressure levels drop below the input requirements of the Gubkinskiy GPP (0.09 MPa).  Additionally, the demand from the Gubkinskiy GPP is fixed (capped by the installed capacity of processing units) and unreliable, since this plant is working over capacity and during several planned and unplanned shutdown periods has being leading to an even larger increase of the APG flaring volumes.  Even more, the cost of adapting the current gathering infrastructure capacities at the oil field is extremely high for Purneftegaz and is extremely time consuming.

The current situation is explained in Figure 8
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Figure 8 Description of current situation

As described above, the baseline selection and additionality determination are combined and based on legal feasibility and economic attractiveness and barriers faced by the following options:

Option 1: Release to the atmosphere at the oil production site (venting).

Option 2: Flaring at the oil production site.

Option 3: On-site consumption and/or power supply to the grid.

Option 4: Injection into the oil reservoir.

Option 5: Recovery, transportation, processing and distribution to end-users.

From these options, the one that represents the most attractive economic course of action, are technically feasible and in compliance with the relevant legislation, will be the baseline scenario.  The indicator selected for determining the economic attractiveness is the internal rate of return (IRR).  

In order to assess the additionality of the project, the options mentioned above will be analyzed based on their technical and legal status in step 1.  The options that remain from step 1 will be analyzed for their economic attractiveness on step 2.   

Step 1: Evaluating legal aspects, including to technical screening
1. Release to the atmosphere at the oil production site (venting)

This option refers to releasing all the gas produced at the Komsomolskoye Oil Field without any combustion. This option is prohibited by Russian law and thus cannot be seeing as realistic alternative scenario.

2. Flaring at the oil production site

In face of the pressure dynamics explained above, “RN-Purneftegaz” could build a new compression station (BCSB) at the end of the PWRU.  This unit would allow securing the provision of gas to the Gubkinskiy GPP and at the same time complying with its pressure requirements of Gubkinskiy GPP (min. 0.09 MPa).  

In this scenario, from the expected volumes of APG production, 950
 MNm3 would be directed to the Gubkinskiy GPP and the remaining increasing amount of APG will be flared.  Flare infrastructure for this purpose is already under construction.  This option will allow releasing the increase in pressure accumulated in the transmission infrastructure, via flaring, increasing pressure after the BCSB to the levels required by Gubkinskiy GPP and continuing using the already existing transmission infrastructure. The magnitude of the BCSB to be installed for this purpose would be moderate, since gas pressure needs to be increased at 0.09 MPa at the entrance of the Gubkinskiy GPP. 

This option is considered the baseline scenario and is described in Figure 9.
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Figure 9 Description of baseline scenario

In this alternative, “RN-Purneftegaz” will be flaring the APG remaining after supplying the APG to the Gubkinskiy GPP, which is capacity-constrained. This scenario is in compliance with the allowance of gas flaring provided by the regional environmental authority.  The supply to the Gubkinskiy GPP is regulated under approved contractual terms and complies with current regulations.  Consequently, this alternative is viable under legal considerations and also technically feasible.
3. On-site consumption and/or power supply to the grid.

This option refers to the use of associated gas to provide either heat or power to the operations in the Komsomolskoye oil field.  Regarding the production of heat, currently, heat needs are met by the use of the APG up to an average of 4.7 MNm3 per year.   Once the project is operational this figure is expected to increase to 14.2 MNm3, which represents less than 1% of the total volume of gas to be recovered by the project activity.  Consequently, this option is not feasible since the entire on site demand is covered.   

The possibility to implement a power generation project that will deliver electricity to the grid is not a feasible option either.  The Komsomolskoye field is remote from any significant centers of electricity and/or heat consumption and is facing the limited demand of the few populated areas around it. This position is limiting the opportunity of direct supply of electricity and/or heat to specific clients while a capacity of more than 300 to 500 MWe would need to be installed to utilize the amount of APG that would be flared in the baseline scenario. As the operator of the regional grid has not granted the accessibility rights to the grid to Purneftegaz, the alternative of power supply to the grid is not a feasible option. The power generation at large scale for the third party is not a common practice for RN-Purneftegaz (RN-Purneftegaz is not currently supplying power to any third party) and is not part of its business development, in particular under a current regulatory environment which is not enforcing a non-discriminatory access of the independent power producers to the transmission capacity operated by generating companies. Currently, RN-Purneftegaz is implementing a project of 52MW power generation only for the internal needs of Tarasovskoye field. Consequently, this option is not considered viable.
4. Injection into the oil reservoir.

This option indicates that the associated gas produced will be injected in the production oil wells in order to increase reservoir pressure and hence increase oil recovery.  Due to the geological characteristics of the Komsomolskoye field, enhanced recovery is currently achieved by injecting water into the reservoir.  Thus, this option is not technically feasible.

5. Recovery, transportation, processing and distribution to end-users.

This option, which is the project activity, refers to the installation of a new BCSP station that will allow increasing the pressure at the output of the PWRU (0.2 MPa) to 7.5 MPa and treating (dehydration) the gas.  The BCSP will have an installed capacity of 2.3 billion Nm3 per year. Thus, it can basically handle the expected gas production.  The recovered gas will be sold to Gazprom and in order to do this, the construction of a 5.5 km new pipeline is also necessary.  Additionally, a small fraction of C3+ will be produced and injected to the oil lines of “RN-Purneftegaz”.  This option will allow handling the increase in pressure in the transmission infrastructure before the PWRU and at the same time it allows an almost complete utilization of the gas that would otherwise be increasingly flared due to the increased oil production. (Figure 10 explains the description of the project scenario)
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Figure 10 Description of project scenario

This option, corresponding to the Project scenario, would allow an almost complete utilization of the APG at the oil field and is clearly in compliance with the regional environmental regulation.  

From the previous step it can be concluded that options 2 and 5 are the only technically and legally viable options

Step 2: Evaluating the economic attractiveness

The economic attractiveness is assessed for the remaining options that are feasible in technical terms and that are identified as legally permitted by law or other (industrial) agreements and standards. The economic attractiveness of these options is assessed by determining the expected Internal Rate of Return (IRR) of each option.   The benchmark, to which these two alternatives will be compared, will be Rosneft minimum IRR for project approval, as established by the Board of the company at 20% in principle.  

Option 2. Flaring at the oil production site.

From the economic point of view, this option includes 4 main components:

· investment in the construction of the smaller BCSB to ensure the pressure conditions for the continuous supply of the APG to the Gubkinskiy GPP;

· no investment is needed for the continuous flaring of the volumes of APG remaining after the supply to the Gubkinskiy GPP. Additionally, the infrastructure necessary to continue flaring the remaining gas that is not provided to the Gubkinskiy GPP already exists.  

· Revenues from APG supply to the GGPP and,

· The amount of payment of fees for methane emissions due to the gas flaring (applied to the underfired fraction of methane contained in the APG) at the in accordance with the Russian official “Methodology of calculation of emissions of hazardous substances into the atmosphere due to the flaring of the associated petroleum gas at flaring stacks
”.
According to the investment analysis, the internal rate of return for construction of the BCSB was of 34.3%.  In this option an average of 950 Mm3 per year will be delivered to the Gubkinskiy GPP. The financial variables of this option are described in the table below.

	Concept
	Unit
	Value

	Capital investments inclusive of VAT
	Million RUR
	496

	Operating costs
	Million RUR
	1,257

	Internal rate of return (IRR)
	%
	34.3%


Table 5 Baseline scenario financial indicators
The financial attractiveness of this option is mainly explained by its relatively low costs, since the intensity of the compression system (min 0.09 MPa) is much lower than for the Project scenario.  This affects directly the requirements on compression equipment; which has a considerable effect in project costs.   In this option, transmission infrastructure to the Gubkinskiy GPP is already installed.  

The amount of the environmental fees that would be paid for the emission under the allowed level and that could be paid in a case of exceeding the allowed flaring levels, which could occur in the case of a planned or unplanned shutdown at the Gubkinskiy GPP, will have small economic impact. 
A sensitivity analysis was conducted, by varying the gas sale price, operational and capital costs by ±10% and 25% respectively (Figure 11).  In every case, the IRR is above the Rosneft decision making threshold.   
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Figure 11 Sensitivity analysis of the financial indicators of the baseline scenario
Option 5. Recovery, transportation, processing and distribution to end-users

From the economic point of view, this option includes 3 main components:

· Investment in the construction of BCSp and transportation infrastructure to ensure the pressure conditions for supplying dry gas to Gazprom;

· The revenues from dry gas supply to Gazprom and, 

· The revenues from the fraction of LPG that is obtained at the BCSp and supplied through the oil pipelines of the field
.

The investment analysis of this option (Project activity) at the Komsomolskoye field yields an IRR of 11.6%.   This option represents a delivery of ~1800 Mm3 per year to Gazprom and almost a complete utilization of the APG that would otherwise be flared. The financial variables of this option are described in the table below.

	Concept
	Unit
	Project scenario without CF

	Capital investments inclusive of VAT
	Million RUB
	4,004

	Operating costs
	Million RUB
	1,257

	Internal rate of return (IRR)
	%
	11.6%


Table 6 Project scenario financial indicators
Since the pressure requirement in this option is several times higher (7.5 MPa) that the one of the option 2, the cost of the compression equipment for the project scenario is several times higher as well (Million RUB 4,004 vs 496 respectively). Additionally, it is necessary to build a 5.5 km pipeline.   Thus, the project scenario, even with a larger volume of gas sold, generates a smaller return over the investment, which is below the threshold of the company.

In a similar way than the previous option, a sensitivity analysis was conducted, by varying the gas sale price, operational and capital costs by ±10% and 25% respectively (Figure 12), for the project activity without carbon revenues, and in any case the project will not reach the financial threshold
.  Consequently, the Project option is not financially attractive for “RN-Purneftegaz”. 
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Figure 12 Sensitivity analysis of the financial indicators of the project scenario
A determinant factor for both options is the expected gas price.  The APG price according to the current contractual agreement with Gubkinskiy GPP is below 10 USD/1000 Nm3. This is mainly because of the composition of the gas from the Komsomolskoye field, which is very close to the dry gas and has a very small liquid fraction
.  According to the scale of the regulated prices for the wholesale supply of the APG to the gas processing plants, the share of the liquid fraction for Komsomolskoye APG is within the lowest category and the corresponding price is at the lowest range of the price scale. 

Considering the dominant position of Gubkinskiy GPP and Gazprom in the economically accessible potential market for “RN-Purneftegaz”, it is reasonable to expect that for the amounts of gas that could be delivered in the Project, the same price that is currently paid by Gubkinskiy GPP, will apply, as Gazprom has no economic incentive to pay more for this gas.

To ensure conservativeness of the evaluation of the economic attractiveness of the options,  the official governmental plans for the consecutive annual increase of the gas prices in Russia was applied to this price that will reach about 10 USD/1000 Nm3 by 2010 from a current level. 

Baseline and Additionality Summary

As outlined above and summarized in the Table 7 below, the baseline scenario is the continuation of flaring and supply to the Gubkinskiy GPP (Option 2).

	Option
	Legal Issues
	Economical Attractiveness
	Conclusion

	Option 1: Release to the Atmosphere
	Prohibited by law and internal guidelines and policies
	NA
	Not a feasible option

	Option 2: Flaring at the Oil Production Site
	Not prohibited by law
	Attractive
	Most attractive course of action

	Option 3: On-Site Consumption / power supply to the grid
	Not prohibited by law
	NA
	On-site consumption is already satisfied,  thus not a feasible option / power supply to the grid is not a feasible option

	Option 4: Injection into the Oil Reservoir
	Not prohibited by law
	NA
	Not a feasible option

	Option 5: Recovery, Transportation, Processing, and Distribution to End-Users
	Not prohibited by law
	Unattractive
	Not a feasible option


Table 7  Table summarizing baseline options

Synthesizing, the baseline scenario for “RN-Purneftegaz” will be to build a BCSB station that allows maintaining gas pressure levels within the requirements of the Gubkinskiy GPP and flare the remaining amount of gas that will increase with the growth of oil production. This allows to manage the effect of production levels on gas dynamics at the gathering infrastructure, comply with environmental regulations and to generate an attractive return over the necessary investment. Consequently, flaring (option 2) is the most attractive economic course of action, since it does not require any investment to deal with the APG remaining after the supply to the Gubkinskiy GPP. Thus, option 2 is the baseline.

The project activity will consist of building a different type of BCSP, which has a several times higher pressure output, an additional 5.5 km pipeline section and sells the gas to Gazprom.  This will allow “RN-Purneftegaz” not only to handle pressure levels at the production and transmission side but at the same time almost completely utilize the flared gas.  Due to a higher investment required, this option provides a return over investment that is bellow the minimal requirements of Rosneft.  Carbon finance does increase the attractiveness of the project activity to the minimum level of IRR necessary for the positive investment decision.

Given that the project would not be implemented without the JI component and taking into account that the project allows the significant reduction of the GHG emissions below the baseline level, the project activity (option 5) is additional.

B.3.
Description of how the definition of the project boundary is applied to the project:
The project boundary encompasses all gas related infrastructure under the control of the project developer that is constructed and relevant for this project activity. Specifically, the project entails the recovery of associated gas from the Komsomolskoye Oil Field that otherwise would be flared, and transporting the gas along a pipeline from the PWRU unit towards the BCSP and from this point to the reception point of Gazprom.  The spatial extent of the project boundary is defined as the Komsomolskoye Oil Field project site, where the associated gas capture occurs, the PWRU, the BCSP, and the pipeline connection between the two and to Gazprom’s reception point and to the oil injection line. 

The project boundary (see Figure 13 below) is considered to be the following:

· The Komsomolskoye Oil Field
· The pipeline connection between the Komsomolskoye Oil Field, specifically the PWRU, and BCSP
· The pipeline connection between the BCSP and Gazprom’s reception point
· The pipeline connection between the BCSP and oil injection point
[image: image25.emf]Komsomolskoye 

Oil Field

Gas Treatment 

and compression 

station

Dry gas

LPG 

Gazprom pipeline

LPG to oil line

APG

1

2

3

4

4

Project boundary

Electricity


Figure 13 Schematic diagram of the project boundary.

Emissions from the following sources are considered potential sources of project emissions:

· Emissions from fuel combustion for recovery, transport and processing of the gas; 

· CO2 emission due to consumption of other fuels in place of the recovered gas,

· CO2 emission from electricity generated for consumption in the project activity,  and

· CH4 and CO2 emissions from leaks, venting and flaring during the recovery, transport and processing of recovered gas.

B.4.
Further baseline information, including the date of baseline setting and the name(s) of the person(s)/entity(ies) setting the baseline:

EcoSecurities B.V. is the entity determining the baseline and participating in the project as the Carbon Advisor. EcoSecurities is not a project participant. For baseline calculations the data used is the most recent possible. Date of completion of baseline development is November 6, 2007. The person in charge of its development is:

Juan Parreño
EcoSecurities 
Kettingstraat 21-A
2511 AM Den Haag 

The Netherlands
Phone : +31 70 365 4749/ +44 1865 202 635
Email : juan-carlos@ecosecurities.com
Please see Annex 2 for further details on baseline development.

SECTION C.
Duration of the project / crediting period
C.1.
Starting date of the project:
Upon the expected decision with regard to the Project implementation under JI, the project would start construction to become fully operational in the first quarter 2010.
C.2.
Expected operational lifetime of the project:

The operational lifetime of the technology and the oilfield is 22 years.

C.3.
Length of the crediting period:
The 3-year crediting period is envisaged for the Project taking into account the length of the first crediting period of the Kyoto Protocol which is determined as the possible period of generation of ERUs under JI projects. 

SECTION D.
Monitoring plan
D.1.
Description of monitoring plan chosen:
The monitoring plan to be described bellow is in line with the approach described above and uses most elements from approved Methodology AM0009, version 2.1 “Recovery and utilization of gas from oil wells that would otherwise be flared”.  

Based on AM0009, a carbon mass balance across the system is used to calculate emissions in the baseline scenario and the project activity emissions. In addition, the project emissions from electricity consumed at the BCSP will be calculated with the methodological tool mentioned above. The monitoring plan also apply an inventory and emissions factor to calculate CH4 emissions from recovering, processing and transporting the gas.  This transportation component includes the segment between the lines transporting the gas from the preliminary water removal unit to the BCSP and from the BCSP to the reception point of Gazprom.  The processing and recovering emissions correspond to these occurring within the BCSP.  

The monitoring methodology applied involves monitoring of the following, described in Figure 14: 
· The composition and quantity of the recovered gas at point A. This is considered to be the baseline for the project as per AM0009.  Since the distance between the PWRU and the BCSP is only 0.5 km, the meter at the entrance on the BCSP will be used as point A.

· There are no more inputs from other field to the BCSP.  Consequently, the monitoring and calculation variable Xi, are not considered in this project.

· The composition and quantity of products, dry gas and LPG, from the BCSP at point BDG and BLPG.   The amount of dry gas provided to Gazprom will also be confirmed by the generation of commercial invoices.

· The amount of electricity from the grid consumed by the BCSP in the project activity, in point EL.  In addition, since there would be and stand by generator on site, the amount of fuel consumed by this device, when applicable, should also be monitored in point QD.

· The EPA approach is used to estimate fugitive CH4 emissions in the gas transportation facilities and the gas BCSP. This requires the approximate methane content of streams and the approximate operation time of equipment subject to leakage of CH4 emissions in the units mentioned above.
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Figure 14 Physical layout of monitoring points

D.1.1.
Option 1 – Monitoring of the emissions in the project scenario and the baseline scenario:

	D.1.1.1.
Data to be collected in order to monitor emissions from the project, and how these data will be archived:

	ID number)
	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/
paper)
	Comment

	1.
	VA
	Flow meter at point A
	m3
	m
	Continuous
	100%
	Electronic/paper, until 2 years after the end of crediting period
	Nm3 = 0°C and 101.325 kPa 

	2.
	WA
	Composition analysis at point A
	%v
	M
	Monthly
	100%
	Electronic/paper, until 2 years after the end of crediting period
	Gas chromatography. Used to calculate kgC/Nm3 or kgC/t

	3.
	VBDG
	Flow meter at point BDG
	Nm3
	m
	Continuous
	100%
	Electronic/paper, until 2 years after the end of crediting period
	

	4.
	WBDG
	Composition analysis at point BDG
	%v
	m/c
	Monthly
	100%
	Electronic/paper, until 2 years after the end of crediting period
	Gas chromatography. Used to calculate kgC/Nm3 or kgC/t

	5.
	VBLPG
	Flow meter at point BLPG
	t/m3
	M
	Continuous
	100%
	Electronic/paper, until 2 years after the end of crediting period
	

	6.
	WBLPG
	Composition analysis at point BLPG
	%v
	m/c
	Monthly
	100%
	Electronic/paper, until 2 years after the end of crediting period
	Gas chromatography. Used to calculate kgC/Nm3 or kgC/t

	7.
	Tequipment, plant
	Operating time of the plant
	Hours
	M
	Annually
	100%
	Electronic/paper, until 2 years after the end of crediting period
	This is calculated by subtracting the downtime of the plant during the year from 8760 hrs.

	8.
	Tequipment, pipeline
	Operating time of the pipeline
	Hours
	m
	Annually
	100%
	Electronic/paper, until 2 years after the end of crediting period
	This is calculated by subtracting the downtime of the pipeline during the year from 8760 hrs.

	9.
	T1 and T2
	Time of accidental pipeline release
	Seconds/minutes
	m
	Continuous
	100%
	Electronic/paper, until 2 years after the end of crediting period
	Calculated by monitoring the pressure drop within the pipeline. T1= is the time at which the pressure drop occurred. T2 is the time at which the upstream and downstream, valves are closed

	10.
	Pp
	Pipeline pressure
	Hours
	m
	Continuous
	100%
	Electronic/paper, until 2 years after the end of crediting period
	Pressure in the pipeline when the up and downstream valves close the pipeline. This is routinely monitored during normal operation.

	11.
	Tp
	Pipeline temperature
	oC
	m
	Continuous
	100%
	Electronic/paper, until 2 years after the end of crediting period
	Temperature in the pipeline when up and downstream valves are closed. This is routinely monitored during normal operation.

	12.
	ECPJ,y
	Quantity of electricity consumed by the project activity
	MWh
	m
	Continuous
	100%
	Electronic/paper, until 2 years after the end of crediting period
	

	13.
	mfuel,y
	Quantity of other fossil

fuel(s) used due to the

project activity
	Kg
	m
	Continuous
	100%
	Electronic/paper, until 2 years after the end of crediting period
	


	
D.1.1.2.
Description of formulae used to estimate project emissions (for each gas, source etc.; emissions in units of CO2 equivalent):


A carbon mass balance across the project, which essentially involves the carbon flows in and out of the project, is required. The carbon flowing into the project involves that in the stream leaving the Komsomolskoye field at point A (on Figure 14) The carbon leaving the BCSP is contained in 2 steam types, these being the Dry Gas stream BDG and LPG stream BLPG. The average carbon content of all the streams entering and exiting the project is required. The above information is utilized in equations 1-4 in order to calculate the CO2 emissions from the project activity due to flaring or venting of the recovered gas, and is as follows:
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	Formula 1


Where:

	m carbon, A,y = V A,y . w A,y 

	Formula 2

	m carbon, B,y = (V BDG,y . w BDG,y ) + (V LPG,y . w LPG,y)
	Formula 3

	m carbon, X1,y = V X1,y . w X1,,y .  In this project Vxi=0

	Formula 4


	PECO2, gas, y
	CO2 emissions from the project activity due to the combustion, flaring or venting of the recovered gas during the period y in tons of CO2

	mcarbon, Ay  
	Quantity of carbon in the recovered gas from the oil-gas separation process at Komsomolskoye  in kg (Point A in Figure 14)

	mcarbon, BDG,y  
	Quantity of carbon in the dry gas stream exiting the BCSP in Nm3 (Point BDG in Figure 14)

	mcarbon, BLPG,y  
	Quantity of carbon in the LPG stream exiting the BCSP in t (Point BLPG in Figure 14)

	VA,y  
	Volume of wet gas recovered from oil at point A during the period y in Nm3

	wcarbon,A,y  
	Average carbon content of the wet gas recovered from oil at point A during the period y in kgC/Nm3

	VBDG,y  
	Volume of dry gas produced at point BDG during the period y in Nm3

	wcarbon,BDG,y  
	Average carbon content of the dry gas at point BDG during the period y in kgC/Nm3

	VBLPG,y  
	Volume of LPG produced at point BLPG during the period y in m3 or t

	wcarbon,B2,y 
	Average carbon content of the LPG at point BLPG during the period y in kgC/m3 or t


CH4 emissions from the recovery and processing of the gas.

The Fugitive emissions from the BCSP, which are of relevance in this project, concern those in streams A, BDG and BLPG  (Figure 14). In order to calculate these emissions, average equipment emissions factors are used which are those published by the EPA and are as provided in AM0009. These are detailed in Table D1, below: 

	Equipment Type
	Service
	Emission Factor (kg/hour/source) for TOC

	Valves
	Gas
	4.50E-03

	
	Heavy Oil
	8.40E-06

	
	Light Oil
	2.50E-03

	Pump Seals
	Gas
	2.40E-03

	
	Heavy Oil
	 N/A

	
	Light Oil
	1.30E-02

	Others
	Gas
	8.80E-03

	
	Heavy Oil
	3.20E-05

	
	Light Oil
	7.50E-03

	Connectors
	Gas
	2.00E-04

	
	Heavy Oil
	7.50E-06

	
	Light Oil
	2.10E-04

	Flanges
	Gas
	3.90E-04

	
	Heavy Oil
	3.90E-07

	
	Light Oil
	1.10E-04

	Open-ended lines
	Gas
	2.00E-03

	
	Heavy Oil
	1.40E-04

	
	Light Oil
	1.40E-03


Table D1 US EPA emissions factors per equipment type for the equipment contained within the gas pipelines. Source: US EPA-453/R-95-017 Table 2.4, page 2-15. 

The fugitive emissions from the operation occurring at the BCSP are calculated by use of the global warming potential for methane, identification of number of the equipment types listed in table D.1. above, within the pipelines, and the calculation of the Emissions Factor for these components. The time for which the equipment is used (i.e. the time for which methane can be released) is required. These data are used in Formula 5 to estimate the fugitive emissions from the BCSP.
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	Formula 5


Where:

	PECH4,,plants,y
	CH4 emissions attributable to the project activity at the BCSP during the period y in tons of CO2 equivalents

	GWPCH4  
	Approved global warming potential for methane (currently = 21)

	WCH4, stream
	Average methane weight fraction in the respective stream in kgCH4/kg or Nm3 

	Tequipment  
	Operational time of the equipment in hours. This is dependent on the planned downtime of the BCSP.

	EFequipment  
	Appropriate emission factor, based on EPA fugitive emissions data, as documented in the methodology.


CH4 emissions from transport of the gas in the pipelines under normal operating conditions

The pipeline carrying the Komsomolskoye gas is a dedicated pipeline for the purpose of transporting the gas as a result of the oil recovery. As such all the fugitive emissions from this pipeline can be attributed to the project. The fugitive emissions from the gas pipeline transporting the Komsomolskoye gas concern stream A.  Additionally, it concerns to the flow of dry gas from the BCSP to Gazprom’s reception facilities, marked as point BDG. The average equipment emissions factors used for the conservative estimations are those published by the EPA (as provided in Table D1).  The calculation methodology described in the above section is applied using Formula 6, to calculate the fugitive emissions from the pipeline transporting the Komsomolskoye gas, and is as follows:
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	Formula 6


Where:

	PECH4,pipeline,y  
	CH4 emissions attributable to the project activity during transportation of the gas from the oil wells to the BCSP and to Gazprom reception facilities during the period y in tons of CO2 equivalents

	WCH4,pipeline
	Average methane weight fraction in the pipeline in kgCH4/kg or Nm3

	GWPCH4  
	Approved global warming potential for methane (currently = 21) 

	Tequipment  
	Operational time of the equipment in hours. This is dependent on the planned downtime of the BCSP.

	EFequipment  
	Appropriate emission factor, based on EPA fugitive emissions data, as documented in the methodology.


CH4 emissions from the pipeline connecting Komsomolskoye to BCSP under accidental release event conditions

In the event of accidental release of gas from the pipeline connecting Komsomolskoye and the BCSP and from the BCSP with Gazprom’s reception point (the line connections points A and BDG in Figure 14), the length of time the release continues and the volume of gas escaping will be monitored. These data along with the volume of gas supplied in the pipeline connecting the mentioned points, along with the volume of gas remaining in the pipeline after the valves have shut down the pipeline and the global warming potential of methane along with the average methane fraction in the gas recovered at point A and BDG Figure 14 are used to calculate the methane emissions when an accidental event happens by the use of Formula 7, as follows:
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	Formula 7


	VA1, A2,,accident = Taccident . F = (t2 - t1) . F
	Formula 8


	Vremain,accident = d2 . π . L . 
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	Formula 9


	PE CH4,pipeline,accident,y 
	CH4 emissions due to accidental release of gas from the Komsomolskoye  to BCSP and the BCSP to Gazprom pipeline in tons CO2 equivalent

	VA1,A2,accident
	Volume of gas supplied in the pipeline connecting Komsomolskoye  and the BCSP and the BCSP to Gazprom at the time when the accidental gas leakage commenced until the shutdown valves isolated the pipeline in Nm3

	V remain,accident 
	Volume of gas remaining in the pipeline after the shutdown valves isolate the pipeline in Nm3

	WCH4,pipeline 
	Average CH4 weight fraction in the gas arriving at the BCSP at point A or BDG in kgCH4/Nm3 in Figure 14

	Taccident 
	Time difference between t1 and t2 determined as “retention time” in seconds

	t1 
	Time that gas leakage caused by the accident occurred, determined through continuous pipeline pressure monitoring

	t2 
	Time that the shutdown valves isolate the section of the pipe where the leak is occurring (both upstream and downstream), based on operational data

	F 
	Flow rate of gas supplied to the BCSP or Gazprom based on meter reading at point A in Figure 14

	d 
	Radius of the pipeline in meters (m)

	π 
	Pi, ratio of the circumference of a circle to its diameter.

	L 
	Length of the pipeline in meters (m)

	Pp
	pressure in the pipeline when the valves isolate the pipeline leak

	Ps 
	Standard pressure in atm

	Tp 
	Temperature in the pipeline when the shutdown valves isolate the leak in degrees Centigrade (ºC)

	Ts
	Standard temperature in Centigrade

	VA,d,accident
	Volume of gas supplied to the pipeline from oil well at point A in Figure 14 before the accident occurs in Nm3

	Vxi,d,accident
	Is the volume of gas supplied to the pipeline from oil well i at point X in Figure 14 before the accident occurs during the period day in m3. This parameter is equal to 0 given that there is no other oil wells supplying gas to the BCSp.


The calculations of the emissions from electricity consumption for the project activity are based on the elements of “Tool to calculate project emissions from electricity consumption” (version 01/EB 32))”
.
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	Formula 10


Where: 
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	Project emissions from electricity consumption by the project activity during the year y

(tCO2/ yr)

	EGPJ,y
	Quantity of electricity consumed by the project activity during the year y (MWh)

	EFgrid,y
	Emission factor for the grid in year y (tCO2/MWh)

	TDL,y
	Average technical transmission and distribution losses in the grid in year y for the voltage level at which electricity is obtained from the grid at the project site


Due to the complexities
 of calculating an updated version of the emission factor forth the Tumen regional grid, within the requirement of the relevant version of ACM0002, the default factors provided by the “Tool to calculate project emissions from electricity consumption” (version 01/EB 32))” have been used.
	

D.1.1.3.
Relevant data necessary for determining the baseline of anthropogenic emissions of greenhouse gases by sources within the project boundary, and how such data will be collected and archived:


	ID number

	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/
paper)
	Comment

	1.
	VA
	Flow meter at point A
	Nm3
	m
	Continuous
	All
	Electronic/paper, until 2 years after the end of crediting period
	Nm3 = 0°C and 101.325 kPa

	2.
	WA
	Gas analysis at point A
	%V
	m
	Sampled monthly
	Sampled
	Electronic/paper, until 2 years after the end of crediting period
	Gas chromatography. Used to calculate kgC/Nm3 or kgC/t


	
D.1.1.4.
Description of formulae used to estimate baseline emissions (for each gas, source etc.; emissions in units of CO2 equivalent):


The baseline emissions for this project relate to the volume of gas produced as a result of the oil production which would ordinarily be flared. The data is calculated by multiplying together the parameters listed in section D.1.1.3 with two constant values i.e. (44/12) and (1/100) by using Formula 11 below:
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	Formula 11


Where:

	BLg,y   
	Gross baseline emissions during the period y in tons of CO2 equivalents

	VA,y 
	Volume of gas recovered from the oil field at point A in Figure 14 during the period y in Nm3

	Wcarbon,A,y  
	Average content of carbon in the gas recovered at point A in Figure 14  during the period y in kgC/Nm3
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	Formula 12


Where:

	BLGGPPy   
	Baseline emissions from gas that would have been provided to the Gubkinskiy GPP in the baseline scenario during the period y in tons of CO2 equivalents

	VGGPP,y 
	Volume of gas would have been provided to the Gubkinskiy GPP in the baseline scenario during the period y in Nm3

	Wcarbon,GGPP,y  
	Average content of carbon in the gas recovered at point A Figure 14  during the period y in kgC/Nm3
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	Formula 13


Where:

	BLBCSby  
	Baseline emissions from BCSb gas consumption

	VBCSb,y 
	Volume of gas would have been provided to the BCSb in the baseline scenario during the period y in Nm3

	Wcarbon,BCSb,y  
	Average content of carbon in the gas recovered at point A Figure 14  during the period y in kgC/Nm3
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	Formula 14


Where:

	BLy   
	Net baseline emissions during the period y in tons of CO2 equivalents

	BLgy   
	Gross baseline emissions during the period y in tons of CO2 equivalents

	BLGGPPy   
	Baseline emissions from gas provided to GGPP in the baseline scenario during the period y in tons of CO2 equivalents

	BLBCSby  
	Baseline emissions from BCSb gas consumption


	
D. 1.2.
Option 2 – Direct monitoring of emission reductions from the project (values should be consistent with those in section E.):


	
D.1.2.1.
 Data to be collected in order to monitor emission reductions from the project, and how these data will be archived:

	ID number
(Please use numbers to ease cross-referencing to D.2.)
	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/
paper)
	Comment

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Not applicable

	
D.1.2.2.
Description of formulae used to calculate emission reductions from the project (for each gas, source etc.; emissions/emission reductions in units of CO2 equivalent):


Not Applicable

	
D.1.3.
Treatment of leakage in the monitoring plan:


	
D.1.3.1.
If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the project:

	ID number
(Please use numbers to ease cross-referencing to D.2.)
	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/
paper)
	Comment

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Not Applicable

	
D.1.3.2.
Description of formulae used to estimate leakage (for each gas, source etc.; emissions in units of CO2 equivalent):


Not Applicable

	
D.1.4.
Description of formulae used to estimate emission reductions for the project (for each gas, source etc.; emissions/emission reductions in units of CO2 equivalent):


The emissions reductions per unit time can be calculated using formula 15  below, the component parts being obtained from formulas 1, 5, 6, 10, 14, 15 and 16 which have been listed previously. 
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	Formula 15

	
	


where:

	EFy 
	Emissions reductions of the project activity, adjusted for leakage, during the period y in tons of CO2 equivalent.

	BLy
	Baseline emissions during the period y in tons of CO2 equivalent.

	PECO2,gas,y  
	CO2 emissions from the project activity at the gas during the period y in tons of CO2 .

	PECH4,plants,y 
	CH4 emissions from the project activity at the gas in the pipeline during the period y in tons of CO2 equivalent.

	PECH4,pipeline,y 
	CH4 emissions from the project activity due to transport of the recovered gas in the pipeline during the period y in tons of CO2 equivalent.
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	CH4 emissions from the project activity during the year y (tCO2/ yr)

	PECO2,other fuels,y
	Project emissions due to consumption by the project activity during the year y (tCO2/ yr)

	Ly 
	Leakage emissions during the period y in tons of CO2 equivalent.


Please note the Ly variable above is estimated to be 0.  

	
D.1.5.
Where applicable, in accordance with procedures as required by the host Party, information on the collection and archiving of information on the environmental impacts of the project:


Not Applicable

	D.2.
Quality control (QC) and quality assurance (QA) procedures undertaken for data monitored:

	Data

	Variable
	Uncertainty level of data
(high/medium/low)
	Explain QA/QC procedures planned for these data, or why such procedures are not necessary.

	1.
	VA
	Low
	The data is continuously measured from the flow meter and controlled by electronic systems. Calibration and maintenance are executed according to national and manufacturer norms.  Cross check meter of via mass balance is feasible

	2.
	WA
	Medium
	The gas is sampled using chromatography and is analyzed within the in-house labs of “RN-Purneftegaz”.  Laboratory procedures, norms, certifications and standards are within national regulations.  Data could be compared with historical records

	3.
	VBDG
	Low
	The data is continuously measured from the flow meter and controlled by electronic systems. Calibration and maintenance are executed according to national and manufacturer norms.  Cross check meter of via mass balance is feasible in addition to cross check with invoices from Gazprom

	4.
	WBDG
	Medium
	The gas is sampled using chromatography and is analyzed within the in-house labs of “RN-Purneftegaz”.  Laboratory procedures, norms, certifications and standards are within national regulations.  Data could be compared with historical records and also non compliance with Gazprom’s requirements could also be used as cross check

	5.
	VLPG
	Low
	The data is continuously measured from the flow meter and controlled by electronic systems. Calibration and maintenance are executed according to national and manufacturer norms.  Cross check meter of via mass balance is feasible in addition to cross check with invoices from Gazprom

	6.
	WLPG
	Medium
	The flow is sampled using chromatography and is analyzed within the in-house labs of “RN-Purneftegaz”.  Laboratory procedures, norms, certifications and standards are within national regulations.  Data could be compared with historical 

	7.
	Tequipment, plant
	Low
	This parameter would be continuously monitored and recorded as part of standard operations. The duration of any shutdown would be recorded and hence the operating time could easily be calculated.

	8.
	Tequipment, pipeline
	Low
	This parameter would be continuously monitored and recorded as part of standard operations. The duration of any shutdown would be recorded and hence the operating time could easily be calculated.

	9.
	t1 and t2
	Low
	These parameters would be continuously monitored and recorded as part of standard operations. 

	10.
	Pp
	Low
	This parameter would be continuously monitored and recorded as part of standard operations.

	11.
	Tp
	Low
	This parameter would be continuously monitored and recorded as part of standard operations.

	12.
	ECPJ,y
	Low
	This parameter would be continuously monitored and recorded as part of standard operations.  It can be cross check with invoices from grid operator

	13.
	mfuel,y
	Low
	This parameter would be continuously monitored and recorded as part of standard operations. 


	D.3.
Please describe the operational and management structure that the project operator will apply in implementing the monitoring plan:


This section details the steps to be taken to monitor on a regular basis the GHG emissions reductions from the Associated Gas Recovery Project for the Komsomolskoye field in Russia.
The Monitoring Plan for this project has been developed to ensure that from the start, the project is well organised in terms of the collection and archiving of complete and reliable data. 

1. Monitoring infrastructure,  and data management

In order to determine emission reductions, the information generated in several points within the project boundary will be necessary. These points are concentrated at the Komsomolskoye field site and at the BCSP.   In accordance to the physical layout of the project and the requirements of the methodology the following monitoring locations are defined in Figure 15 and Table 8.
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Figure 15 Physical location of monitoring points

	Monitoring location in figure
	Variable
	Variable name
	Equipment
	Units

	A
	Flow
	VA
	Flowmeter (i.e. pressure differential gauge or orifice)
	[volume]/[time] and/or total [volume] at 0°C and 101.325 kPa

	
	Composition
	WA
	Gas chromatographer
	% Vol or % Mass

	BDG
	Flow
	VBDG
	Flowmeter (i.e. pressure differential gauge or orifice)
	[volume]/[time] and/or total [volume] 0°C and 101.325 kPa

	
	Composition
	WBDG
	Gas chromatographer
	% Vol or % Mass

	BLPG
	Flow
	VLPG
	Flowmeter
	[mass or volume]/[time] and/or total [mass]

	
	Composition
	WLPG
	Gas chromatographer
	% Vol or % Mass

	EL
	Electricity consumption
	ECPJ,y
	Electricity meter
	MWh

	QD
	Diesel consumption
	mfuel,y
	Flowmeter
	[mass or volume]/[time] and/or total [mass]


Table 8 Description of monitoring points

a. Komsomolskoye field

· Infrastructure
.  Flowmeters on location A will determine variable VA, which is the amount of gas recovered from the well site and is used to determine the baseline. These meters will be either from the averaging pressure tube
, orifice or ultrasonic type with additional temperature and pressure sensors, all of which will be directed to an integrator.  Since the distance from the PWRU and the BCSP is only 500 m, the meters at the entrance of the BCSP will be used to measure this flow.  

· Data management.  Data generated at the meter will be transferred to the BCSP control room on a continuous basis via the data collection system.   From this location information is transmitted in real time to the central control station of “RN-Purneftegaz”, where is stored in the general database.   Digital and paper archives will be maintained in both locations.  From the central control station flow data will be collected on monthly basis, conciliated and reported.  This final reported data will be used for calculation of emission reductions. In order to assure quality and data availability, the data of these meters could be cross checked with the readings from meters at the PWRU and by calculating the readings of the meters in the gathering point in each cluster of wells.  A summarized view of data flows and management is provided in Figure 16.

· Calibration and maintenance
 will be conducted accordingly to manufacturers and national norms in an at least yearly basis or less if required (event case).  All installed meters are within Russian operation procedures in the oil and gas sector

b. BCSP
· Infrastructure.  Flowmeter in locations B (DG and LPG) are located at the end of the BCSP and are used to determine variables VDG and VLPG which are the volumes of dry gas and LPG that are produced in the BCSP and delivered to the market.   These meters will be either from the averaging pressure tube, orifice or ultrasonic type with additional temperature and pressure sensors, all of which will be directed to an integrator, in the case of the gas.  For the LPG the most likely option will be a coriolis type flowmeter
.  Regarding electricity consumption from the grid, it will be measured in location EL with an electricity meter.  The amount of diesel consumed by the stand by generator will be measured in point QD by level measurement in the reservoir tank.

· Data management. The data flow for the B meters is exactly the same that the one described for the A meters.  Information on these meters could be cross checked with the reception meter at the Gazprom’s reception point and commercial invoices for the dry gas, and with the meters at the LPG reception point for the LPG.  For the electricity meter data will be registered in the meter on a continuous basis and collected for JI purposes on a monthly, aggregated, basis.  In a similar way, the diesel consumption will be registered on the event and then monthly aggregated basis for JI calculations.

· Calibration and maintenance will be conducted accordingly to manufacturers and national norms in an at least yearly basis or less if required (event case).  All installed meters are within Russian operation procedures in the oil and gas sector

c. Composition of all flows

· Infrastructure:  Composition analysis of all the flows mentioned above will be conducted by gas chromatography at “RN-Purneftegaz” laboratories.  Within the preliminary design, on line composition analysis of flows A and B is considered.  However, this will be determined in final design stages.

· Data management. Samples are taken and analyzed by the “RN-Purneftegaz” Environmental Laboratory Department.  Approved results are stored in the laboratory database and in physical format.   
· All laboratories have been certified under Russian standards.   Chromatography gas standard is provided by certified supplier, within Russian regulations and equipment is constantly calibrated under the manufacturer and national requirements.
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Figure 16 Schematic presentation of data flows
2. Monitoring organisation and procedures

Prior to the start of the crediting period, the organisation of the monitoring team will be established. Clear roles and responsibilities will be assigned to all staff involved in the JI project and a JI focal point will be nominated. The JI focal point will have the overall responsibility for the monitoring system on this project.  In the project activity, the focal point will relay on the Environmental Control Department. In addition, several other divisions within “RN-Purneftegaz” operations will take part of the monitoring activities.   Figure 17 below indicates the anticipated monitoring organization.  As mentioned above, the Environmental Control Department will coordinate the interaction within all these units.  All other JI monitoring staff will have clearly defined roles and responsibilities. The JI focal point will manage the process of training new staff, ensuring trained staff performs the monitoring duties and that the integrity of the monitoring system is maintained. For a further description of the role of each division, please see annex 3.

 SHAPE  \* MERGEFORMAT 



Figure 17  Anticipated monitoring organization

A formal set of monitoring procedures will be established prior to the start of the project. These procedures will detail the organisation, control and steps required for certain key monitoring system features, including:

a) JI staff training

b) Data collection and transmission

c) Data and record keeping arrangements 

d) Data quality control and quality assurance
    

e) Equipment maintenance and calibration

f) Equipment failure

g) Calculation of emission reductions

h) Emergency procedures

i) Others, as HSE procedures, etc.

See annex 3 for a description and the scope of these procedures

	D.4.
Name of person(s)/entity(ies) establishing the monitoring plan:


EcoSecurities B.V. is the entity determining the baseline. EcoSecurities is not a project participant. For baseline calculations the data used is the most recent possible. Date of completion of baseline development is November 6, 2007. The person in charge of its development is:

Juan Parreño
EcoSecurities 
Kettingstraat 21-A
2511 AM Den Haag 

The Netherlands
Phone : +31 70 365 4749/ +44 1865 202 635
Email : juan-carlos@ecosecurities.com
SECTION E.
Estimation of greenhouse gas emission reductions

E.1.
Estimated project emissions:

Project emissions are calculated by applying equations 1, 5, 6, 14 and 10 and Table 9 below provides a description of the calculation of project emissions and the magnitude of these values over the initial 3 year crediting period. Please note that the final component Ly is equal to zero and hence does not appear in Table 9 (see annex 2 and 4 for further details)

[image: image43.emf]Parameter FormulaUnitSymbol201020112012TOTAL Source 

Quantity of carbon in the recovered gas in point A in year y 2MT

m

carbonA,y

             1,220,707.8           1,284,952.1            1,351,446.5   Measured 

Quantity of carbon in recovered gas from other oil wells at all points Xi 4MT

m

carbonx,y

000  Measured 

Percentage attributable to KMSK NA                            1.0                         1.0                          1.0   Calculated 

Total quantity of carbon in the products (dry gas) leaving the gas processing 

plant at point B

DG

3MT

mcarbonBDG,y

1,099,684.1             1,162,225.9         1,226,958.0             Measured 

Average content of carbon in dry gas

kg C/Nm

3

 gas

W

carbonBDG,y

0.5860.5860.586 Measured/calculated

Total quantity of carbon in the products (LPG) leaving the gas processing 

plant at point B

LPG

3MT

mcarbonBLPG,y

17,835.0                  18,773.7              19,745.2                  Measured 

Average content of carbon in recovered LPG

MT C/MT LPG

W

carbonBLPG,y

0.7920.7920.792 Measured/calculated

Project activity CO

2

 emissions

 due to combustion, flaring or venting of 

recovered gas during year y

1

tCO

2

eq/yPE

CO2gas,y

                378,358.4              381,159.7               384,059.0  1,143,577.1                       Calculated 

Quantity of electricity consumed by the project activity during the year y MWh

EC

PJ,y

                  21,000.0                21,000.0                 21,000.0   Measured 

Emission factor for the grid in year y 11

tCO

2

eq/yWhEF

grid,

                           1.3  1.31.3  Default factor 

Average technical transmission and distribution losses in the grid in year y for 

the voltage level at which electricity is obtained from the grid at the project site

%

TDL

y

20%20%20% Default factor

Project emissions 

from electricity consumption by the project activity during 

the year y

10

tCO

2

eq/yPE

ECy

                  32,760.0                32,760.0                 32,760.0                            98,280.0   Calculated 

Quantity of a specific fuel type that is consumed due to the project activity 

during the period y

kg

m

fuel,y

                             -                             -                              -    -                                     Measured 

Net calorific value of the respective fuel typey GJ/kg

NCV

fuel

                     0.0430                   0.0430                    0.0430   Estimated 

CO

2

 emission factor of the respective fuel type

kg CO2/GJ

EF

CO2fuel

                       74.07                     74.07                      74.07  Calculated

Project emissions 

from consumption of other fuels than the recovered gas 

by the project activity during the year y

14

tCO

2

eq/yPE

ECy

                             -                             -                              -                                         -     Calculated 

Approved Global Warming Potential for methane. GWPCH4

tCO

2

/tCH

4

21.0                                               21.0                        21.0  Estimated

Operation time of the equipment in the monitoring period hours

T 

equipment

8,760.0                                     8,760.0                   8,760.0  Measured

Average methane weight fraction in the total stream

kg-CH

4

/kg

w 

CH4

0.74                         0.740.74 Measured/calculated

Equipment emission factor

kg/hr

EF

equipment

8.7                                                   8.7                          8.7  Estimated

CH

4

 

emissions

 from recovery and processing the gas at the BCS

5

t CO

2

eq/y

PE

CH4,plants,y

1,183.2                                     1,183.2                   1,183.2                              3,549.6   Calculated 

Approved Global Warming Potential for methane. GWPCH4

tCO

2

/tCH

4

21.0                                               21.0                        21.0  Estimated

Approved Global Warming Potential for methane.

kg CH

4

/kg gas

w 

CH4

0.737                       0.74                     0.74                         Estimated 

Operation time of the equipment in the monitoring period hours

T 

equipment

8,760.0                    8,760.0                8,760.0                   Measured

Equipment emission factor kg/hr

EF

equipment

0.66                         0.66                     0.66                         Estimated 

CH

4

 

emissions

 from transport of the gas  from PWRU to BCS and from BCS 

to Gazprom

6

t CO

2

eq/yPE

CH4,pipeline,y

90.0                         90.0                     90.0                       270.1                                 Calculated 

Approved Global Warming Potential for methane.

GWP

CH4

-                          

Average CH4 weight fraction in the gas arriving at the BCSP at point A or 

BDG 

kg-CH

4

/kgw 

CH4

-                          

Flow rate of gas supplied to the BCSP or Gazprom based on meter reading at 

point A

Nm

3

F -                          

Time that gas leakage caused by the accident occurred, determined through 

continuous pipeline pressure monitoring

t

1

-                          

Time that the shutdown valves isolate the section of the pipe where the leak is 

occurring (both upstream and downstream), based on operational data

t

2

-                          

Volume of gas supplied in the pipeline connecting Komsomolskoye  and the 

BCSP and the BCSP to Gazprom at the time when the accidental gas leakage 

commenced until the shutdown valves isolated the pipeline

8

Nm

3

V

A1,A2,accident

-                          

Radius of the pipeline  m

d

-                          

Pi

π

-                          

Length of the pipeline m

L

-                          

Pressure in the pipeline when the valves isolate the pipeline leak atm

Pp

-                          

Standard pressure atm

Ps

-                          

Temperature in the pipeline when the shutdown valves isolate the leak  °C

Ts

-                          

Standard temperature °C

Tp 

-                          

Volume of gas supplied to the pipeline from oil well i at point X before the 

accident occur during the period day

Nm

3

V

xi,d,accident

-                          

Volume of gas supplied to the pipeline from oil well at point A before the 

accident occurs

Nm

3

V

A,d,accident

-                          

Volume of gas remaining in the pipeline after the shutdown valves isolate the 

pipeline

9

Nm

3

V

 remain, accident 

-                          

 Calculated 

CH

4

 

emissions

 due to accidental release of gas from the Komsomolskoye  to 

BCSP and the BCSP to Gazprom pipeline

7

t CO

2

eq/yPE

CH4,pipeline,accidents,y

-                            Calculated 


Table 9 Calculation of project emissions

[image: image44.emf]Year
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Total 

(tCO

2

/yr)(tCO

2
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/yr)(tCO
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/yr)

2010

378,358.4      32,760.0                

1,183.2                  90.0                          

412,391.7            

2011

381,159.7      32,760.0                

1,183.2                  90.0                          

415,192.9            

2012

384,059.0      32,760.0                

1,183.2                  90.0                          

418,092.2            

Total

1,143,577.1   98,280.0                3,549.6                     270.1                            

1,245,676.8            

Average emissions over the initial 3 year crediting period.

415,225.6            


Table 10  Individual data corresponding to the components which are used to calculate the overall emissions reductions as shown in equation 11 in section D.

As it is observed from Table 10 above, the average project emissions per annum is  415,225.6 tones of CO2 equivalent.

E.2.
Estimated leakage:

The leakage in this project is equal to zero.

E.3.
The sum of E.1. and E.2.:

Since the leakage in this project is equal to zero, the data for this section will be the same as in E1 above. As such the average project activity emissions per annum are 415,225.6 tones of CO2 equivalent.  See annex 2 and 4 for further details.

E.4.
Estimated baseline emissions:
[image: image45.emf]Parameter FormulaUnitSymbol201020112012TOTAL Source 

Volume of gas recovered in point A in year y

Nm

3

V

A,y

2,061,609,533.5      2,170,109,533.5  2,282,409,533.5      Measured 

Average content of carbon in recovered gas

kg C/Nm

3

 gas

W

carbonA,y

0.5920.590.59 Measured/calculated

Gross Baseline CO

2

 emissions during year y

11

tCO

2

eq/y

BL

g,y

4,475,928.5             4,711,491.2         4,955,304.0           14,142,723.8                     Calculated 

Amount of gas provided to Gubkinskiy in the baseline

Nm

3

V

GGPP,y 

950,000,000.0         950,000,000.0     950,000,000.0         Calculated 

Average content of carbon in  gas

kg C/Nm

3

 gas

W

carbon,GGPP,y  

0.5920.59                     0.59                        Measured/calculated

Baseline emissions from gas provided to GGPP in the baseline scenario 

(to Gubkinskiy GPP)

12

tCO

2

eq/yBL

GGPPy   

             2,062,530.3           2,062,530.3            2,062,530.3                       6,187,590.9   Calculated 

Volume of gas recovered used in BCS

b

Nm

3

V

BCSb,y

9,000,000.0             9,000,000.0         9,000,000.0             Measured 

Average content of carbon in recovered gas

kg C/Nm

3

 gas

W

BCSb,y

0.5920.59                     0.59                        Measured/calculated

Baseline emissions from BCS

b

 gas consumption

13

tCO

2

eq/y

BL

BCSb,y

                  19,539.8                19,539.8                 19,539.8                            58,619.3   Calculated 

Net Baseline CO

2

 emissions during year y

14

tCO

2

eq/y

BLy

2,393,858.5             2,629,421.2         2,873,233.9            7,896,513.6                       Calculated 


Table 11 Detail of baseline emissions calculations

Table 12 below provides the baseline emissions over the initial 3 year crediting period.
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20104,475,928.5                          2,062,530.3                          2,393,858.5                      

20114,711,491.2                          2,062,530.3                          2,629,421.2                      

20124,955,304.0                          2,062,530.3                          2,873,233.9                      

Average over the initial 3 

year crediting perio

d

4,714,241.3                          2,062,530.3                          2,632,171.2                      

Total (tonnes of CO

2

 e)

14,142,723.8                        6,187,590.9                          7,896,513.6                      


Table 12 Baseline emissions over the initial 3 year crediting period

From Table 12 above it is observed that the total baseline emissions over the first 3 year crediting period are 7,896,513.6 tones of CO2 equivalent. The emissions that correspond to the amount of APG that would be provided to the Gubkinskiy GPP are 6,187,590.9 tones of CO2 equivalent.  See Annex 2 for further details.

E.5.
Difference between E.4. and E.3. representing the emission reductions of the project:
Using the data presented in sections E4 and E3, the total emissions reductions of the project over the initial 3 year period is 6,650,836.8 tones of CO2 equivalent, which represents an average of 2,216,945.6 tones of CO2 equivalent per year.    

It should be noticed, that the amount of emission reductions generated by the amount of gas that in the baseline would have been provided to the Gubkinskiy GPP 6,187,590.9 tones of CO2 equivalent, is discounted from the gross amount of emission reductions 14,142,723.8 tones of CO2 equivalent. 

E.6.
Table providing values obtained when applying formulae above:

[image: image47.emf]Year
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2010                                 412,391.7                                      -                         2,393,858.5                                1,981,466.8 

2011                                 415,192.9                                      -                         2,629,421.2                                2,214,228.3 

2012                                 418,092.2                                      -                         2,873,233.9                                2,455,141.8 

Total (tonnes of CO

2

e)

                              1,245,676.8                                      -                         7,896,513.6                                 6,650,836.8 


Table 13 Components used for calculation of final emission reductions

SECTION F.
Environmental impacts

F.1.
Documentation on the analysis of the environmental impacts of the project, including transboundary impacts, in accordance with procedures as determined by the host Party:

An environmental impact assessment was conducted according to the relevant Russian regulations, which include, inter alia:

· The Federal Law “On Environmental Control”, #7-FZ of 10.01.2002;

· The Federal Law “On Ecological Expertise” of 23.11.1995.

· The Regulation on Assessment of Environmental Impact of Planned Economic and Other Activities in the Russian Federation (Order # 372 of the Russian Federation State Committee on Environmental Control, approved on 16.05.2000);

· The Practical Guidelines to SP 11-101-95 on development of the Environmental Impact Assessment section within feasibility study on construction of business structures, buildings, installations (TSENTRINVESTPROEKT Government Enterprise, 1997), etc.

The IEA Report has been finalized and it will be presented for approval to the Main State Expertise (Glavgosekspertiza) from the Russian Federation.
The impact on atmospheric air will consist in emission of a series of pollutants at construction (use of special machinery, welding and painting jobs, and earthwork) and exploitation stages (emission of atmospheric air pollutants from organized and non-organized sources) of the planned facilities (altogether about 20 different types of pollutants with a total mass of about 70 tons will be emitted into the atmosphere during the construction stage).   The construction and installation works will also have site specific and small scale impacts on the water bodies, hydrological regime of the area, mechanical disturbance of soils within the allocated areas, changes of the relief and of existing forests (the total volume of waste generation at construction will amount around 480 tons). The total area of land that will have a direct impact of the construction activities is about 48 ha, including about 37 ha of forest ecosystems.  As there have been no permanent settlements in the areas adjacent to the planned facility and as they have never been used for deer grazing and for the needs of the other sectors of the conventional economy, no impact on the social environment is anticipated, including any impact on the indigenous people. All required mitigation measures were incorporated. The main mitigation measures for these impacts will be:

· Insulation of the production processes and flare systems,

· Testing of pipeline and engineering equipment for durability and insulation, 

· Periodical control measurements for maximum permissible emissions on the Komsomolskaya BCS compound in general, and in the most potentially dangerous spots,  

· Implementation of an environmental monitoring and management plan, under the ISO 140001 certification of RN-Purneftegaz, where a specific Department for Environmental Control has been established.  The outcomes of the monitoring process will be reported to the Department of the Russian Federal Nature Use Control Service (RFNUCS) for the Yamal-Nenets Autonomous Okrug and the Department of the Russian Federal Technological and Ecological Control Service (RFTECS) for the YNAO.  The ecological monitoring measures are described in detail in the EIA Report

At the same time the project will have large positive environmental impacts that are related not only to the reduction of GHG emissions. Apart from greenhouse gas mitigating effect of reducing flaring, the expected benefits from the project include the decrease of other environmental pollutants, such as nitric and sulfuric compounds. It also decreases considerably thermal (the flare burns at an average temperature of 1700°C), visual (light) and noise pollution to the local environment. 

F.2.
If environmental impacts are considered significant by the project participants or the 
host Party, please provide conclusions and all references to supporting documentation of an environmental impact assessment undertaken in accordance with the procedures as required by 
the host Party:

Environmental impacts are not considered significant by the project developer. In fact, the project has positive environmental impacts due to a conservation of energy resources, considerable reduction of atmospheric pollution, not only including greenhouse gases, but SO2 and NOx; and aesthetic improvements due to decrease in acoustic and visual pollution due to decreased flaring.  The results of the expertise are expected to be received, from the relevant authorities, in December 2008.
SECTION G.
Stakeholders’ comments

G.1.
Information on stakeholders’ comments on the project, as appropriate:

Stakeholder consultations, via public consultation processes by “RN-Purneftegaz”, were executed on December 15, 2007, within the EIA procedures. 
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Annex 2

BASELINE INFORMATION

	Indicator
	Unit
	Q1-08
	Q2-08
	Q3-08
	Q4-08
	Total 2008
	Q1-09
	Q2-09
	Q3-09
	Q4-09
	Total 2009

	APG Production
	Mm3
	427.94
	430.84
	438.73
	445.6
	1743.11
	451.73
	460.89
	474.28
	485.61
	1872.51

	APG supply to Gubkinskiy GPP
	Mm3
	240.24
	222.04
	215.28
	199.64
	877.2
	171
	168.35
	156.4
	138
	633.75

	Flaring of APG
	Mm3
	187.7
	208.8
	223.45
	245.96
	865.91
	280.73
	292.54
	3.788
	347.6
	924.658

	Flow line pressure at oil and gas intake point
	MPa
	0.643
	0.643
	0.643
	0.643
	 
	0.643
	0.643
	0.643
	0.643
	 

	PWRU input pressure
	MPa
	0.403
	0.399
	0.395
	0.384
	 
	0.361
	0.355
	0.342
	0.322
	 

	PWRU input pressure
	MPa
	0.33
	0.3
	0.285
	0.264
	 
	0.241
	0.235
	0.222
	0.202
	 

	GPP input pressure
	MPa
	0.15
	0.12
	0.11
	0.092
	 
	0.092
	 0.092
	0.092
	0.092
	 


Table 14 Expected pressure levels at the Komsomolskoye oil field transportation facilities in 2008 and 2009 (Determined using Pipesim ®)

[image: image48.emf]Meth refDetail Units2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Total oil production 000 t   2,128.0    2,490.1    2,675.0      3,015.0      3,170.0      3,330.0      3,330.0      3,330.0      3,350.0      3,370.0 

Gas Factor m

3

/t      700.0       700.0       700.0         700.0         700.0         700.0         700.0         700.0         700.0         700.0 

Total amount of APG produced

Mm

3

   1,489.6    1,743.1    1,872.5      2,110.5      2,219.0      2,331.0      2,331.0      2,331.0      2,345.0      2,359.0 

Use of APG for own needs at well site 

Mm

3

         4.7          4.6          4.6           14.2           14.2           14.2           14.2           14.2           14.2           14.2 

Use of APG at BCSb

Mm

3

            9.0             9.0             9.0             9.0             9.0             9.0             9.0 

Actual volume of combustion in the flare in project scenario Mm

3

      499.3       507.2       518.3           12.0           12.0           11.7           11.1           10.6           10.2           10.2 

Losses Mm

3

        13.6         13.6         13.6           13.7           13.7           13.7           13.7           13.7           13.7           13.7 

Amount of APG after recovery and water removal

Mm3      972.0    1,217.7    1,336.0      2,061.6      2,170.1      2,282.4      2,283.0      2,283.5      2,297.9      2,311.9 

Amount of APG that would be delivered to Gubkinskiy GPP 

(baseline) Mm

3

      950.0       950.0       950.0         950.0         950.0         950.0         950.0         950.0         950.0         950.0 

Amount of APG that would have been flared in 

baseline

Mm

3

      499.3       507.2       518.3      1,111.6      1,220.1      1,332.4      1,333.0      1,333.5      1,347.9      1,361.9 

A

Amount of APG that would have been flared + delivered to 

Gubkinskiy GPP in the baseline scenario (directed to BCS 

and Gazprom in project scenario)

Mm

3

   1,449.3    1,457.2    1,468.3      2,061.6      2,170.1      2,282.4      2,283.0      2,283.5      2,297.9      2,311.9 

Amount of APG consumed in BCS

p

Mm

3

        151.2         151.2         151.2         151.2         151.2         151.2         151.2 

B

DG

Dry gas leaving the BCS Mm

3

     1,875.1      1,981.8      2,092.1      2,092.7      2,093.2      2,107.4      2,121.1 

B

LPG

LPG leaving the BCS MT    22,522.5    23,707.8    24,934.6    24,941.2    24,946.7    25,104.0    25,256.9 


Table 15 Forecast of APG production at the Komsomolskoye oil field

	Associated gas delivery to Gubkinskiy GPP 
	Mm3

	2007
	950.0 

	2006
	858.3 

	2005
	893.4 

	Baseline supply to the Gubkinskiy GPP
	950.0 


Table 16  Historical supply of associated petroleum gas delivery to the Gubkinskiy GPP and baseline estimate (highest of 3 previous years). 

Source: Historical amount of APG provided to the GGPP

	Gas Code
	RG

	 
	Raw Gas

	N2
	0.9%

	CO2
	0.4%

	C 1
	91.8%

	C 2
	3.1%

	C 3
	1.7%

	IC 4
	0.5%

	NC 4
	0.6%

	IC 5
	0.2%

	NC 5
	0.2%

	C 6
	0.1%

	O2
	0.2%

	H2O
	0.4%

	Methanol
	0.0%


Table 17 APG composition (% vol)

Source: Calculated based on technical design documentation

	Material
	CODE
	Wt % C
	d kg/m3 (0C,1atm)
	kg C/m3 (0C, 1atm)

	A
	RG
	0.74
	0.80
	0.592


Table 18  APG content and density for the baseline

Source: Calculated data

Annex 3

MONITORING PLAN

	Procedure name
	Description
	Scope

	JI Staff training
	This procedure outlines the steps to ensure that staff  receives adequate training to collect and archive complete and accurate data necessary for JI monitoring.
	This procedure should be followed by all staff on site prior to performing any monitoring duties for the JI project.

	JI data and record keeping arrangements
	This procedure provides details of the sites data and record keeping arrangements. The arrangements ensure that complete and accurate records are retained within the quality control system. Data and records will be stored and archived according to this procedure.
	All data and records should be managed following this procedure. All staff is responsible for ensuring that any data or records are dealt with according to this procedure.

	Data collection
	This procedure will outline the steps to collect the data from the main involved meters and the cross check meters. It also includes sample and composition analysis of different flows involved
	Procedures in line with national standards and internal procedures

	JI data quality control and quality assurance
	Data and records will be checked prior to being stored and archived. Data from the project will be checked to identify possible errors or omissions. The data checks will include checks of the different flow figures on the receipts/invoices from Gazprom. All records will be checked for completeness.


	All staff is responsible for ensuring the collection and archiving of complete and accurate data and records. 

	Equipment maintenance 
	This procedure outlines the steps to provide regular and preventative maintenance to the main involved meters
	This procedure should be followed by all staff involved in checking and maintaining the onsite meters. 

	Equipment calibration
	This procedure details the process of organizing and managing the calibration process. The procedure should refer to onsite meters and to composition analysis equipment
	The calibration of the meters and equipment  will be conducted in accordance to national standards

	Equipment failure


	This procedure details the process of data collection in the case that a problem with both the revenue and the cross-check meter occur
	This procedure should be based on approved procedures 

	Emergency procedures
	Procedure referring to actions to be taken in order to determine the amount of gas vented in case of accidents, as per the selected methodology
	Includes determination of time, pressure, temperature and volumes released

	Calculation of emission reductions
	Procedures referring to the steps required to calculated emission reductions in line with the determined PDD and approved methodology
	Includes data sources, procedures and calculations steps.


Table 19  JI Monitoring System Procedures

	Task
	Operator
	Oil and Condensate Treatment and Gas Processing Divisions / Oil and Gas Production Division
	Metrology Service
	Laboratory
	Automation IT and Communications Division
	Engineering and Technical Support Center
	Environmental Control Department
	Management
	Electricity department

	Collect metering data
	E
	R
	I
	
	
	
	I/C
	
	E

	Data transmission
	
	
	
	
	E
	
	I/C
	
	

	Data flow conciliation and reporting
	
	
	
	
	
	E
	I/R/C
	
	

	Collect flow samples
	I
	
	
	I/R
	
	
	I/C
	
	

	Composition analysis
	
	
	
	E
	
	
	I/C
	
	

	Calibration/ Maintenance
	I
	R
	E
	
	
	
	I/C
	
	

	Make monthly and annual reports
	
	
	
	
	
	E
	E/R/C
	I
	

	Archive data & reports
	
	
	
	
	
	
	E/R/C
	I
	

	Calculate emission reductions
	I
	I
	I
	I
	I
	I
	E/R/C
	I
	


Table 20 Operational procedures and responsibilities for monitoring and quality assurance of emissions reductions from the project activity

(E = responsible for executing data collection, R = responsible for overseeing and assuring quality, I = to be informed, C= to coordinate)

Annex 4

PROJECT EMISSIONS

	Gas Code
	DG
	LPG

	Product 
	Dry Gas
	LPG

	N2
	0.9%
	0.0%

	CO2
	0.4%
	0.1%

	C 1
	92.4%
	2.0%

	C 2
	3.2%
	2.1%

	C 3
	1.7%
	8.9%

	IC 4
	0.5%
	9.4%

	NC 4
	0.6%
	17.8%

	IC 5
	0.2%
	17.0%

	NC 5
	0.1%
	14.5%

	C 6
	0.0%
	19.3%

	O2
	0.2%
	0.0%

	H2O
	0.0%
	0.1%

	Methanol
	0.0%
	8.7%


Table 21 Gas composition (% vol)

Source: calculated based technical design documentation

	Material
	CODE
	Wt % C
	d kg/m3 (0C,1atm)
	kg C/m3 (0C, 1atm)

	BDG
	DG
	0.74
	0.79
	0.586

	BLPG
	LPG
	0.79
	590.75
	467.80


Table 22  Gas content and density for the baseline

Source: calculated data
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Valves1        

1.0

2.00           65.00                

67.00                

0.0045            

US EPA-453/R-95-017 Table 2.4, page 2-15
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US EPA-453/R-95-017 Table 2.4, page 2-15

Connectors26            

26.0 -                    

0.0002            

US EPA-453/R-95-017 Table 2.4, page 2-15

Flanges76      

76.0

454.00                             4.00           20.00                

478.00              

0.0004            

US EPA-453/R-95-017 Table 2.4, page 2-15

Open ended

0.0 -                    

0.0020            

US EPA-453/R-95-017 Table 2.4, page 2-15

Others37      950          

987.0

2.00           18.00                

20.00                

0.0088            

US EPA-453/R-95-017 Table 2.4, page 2-15


Table 23 Inventory of equipment in gas processing and transportation facilities

Source: Inventory

- - - - -
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� Associated petroleum gas (APG) is a blend of hydrocarbons that is released when crude oil is brought to the surface.


� (�HYPERLINK "http://www.expert.ru/news/2007/10/01/minprirodi/"�http://www.expert.ru/news/2007/10/01/minprirodi/�


� http://www.expert.ru/news/2007/10/01/minprirodi/.


� http://finance.rambler.ru/news/oil/5558956.html


� Expected lifetime: 10 years


� http://www.sibur.ru/eng/636/index.shtml


� Booster compression station for the baseline scenario


� GGPP design capacity: 2140 Gm3 per year, commissioning year 1998.  (� HYPERLINK "http://www.sibur.ru/eng/636/1350/1731/index.shtml" �http://www.sibur.ru/eng/636/1350/1731/index.shtml�) �


� Gas processed during last three years: 2.2833 Gm3 in 2005, 2.1502 Gm3 in 2006 and 2.302 Gm3 in 2007 (“Gazovaya Promishlennost Rossii”, Annex to “Mintop” #3, 2008. CDU TEK, Moscow, page 11)


� Support documentation provided to IE.


� Booster compression station for the project scenario


� Final use is to be defined by Purneftegaz at further project development stages.


� The LPG comprises here the Wide Fraction of the Liquid Hydrocarbons from C3+ 


� In order to be able to deliver the recovered gas to Gazprom, the project activity processes are designed to match all the quality requirements, especially regarding gas properties, specified by Gazprom. 


� According to the Report on the inventory of polluting emissions into the atmosphere of the Department of oil, gas and condensate preparation and transport of “RN-Purneftegaz” (2006). 


� As per June, 2008.  The technical design was prepared by the UkrNGI and demonstrated to the IE including the comprehensive table of all inputs and products of the BCS, detailed technological scheme of the BCS, complete calculated material flows, complete list of technological components of the BCS, extracts of relevant regulations and norms for the design of a BCS


� For further energy demand/supply  details, please see [Other info] sheet in calculation spread sheet


� (�HYPERLINK "http://www.expert.ru/news/2007/10/01/minprirodi/"�http://www.expert.ru/news/2007/10/01/minprirodi/�


� http://www.expert.ru/printissues/expert/2007/30/sankcii_protiv_gazovyh_fakelov/print


� NOAA, 2007. A Twelve Year Record of National and Global Gas Flaring Volumes Estimated Using Satellite Data. Final Report to the World Bank - May 30, 2007


� http://www.rg.ru/2003/09/30/energeticheskajastrategija.html


� Gazprom,  2007, Gazprom in Questions and Answer  


� http://www.expert.ru/news/2007/10/01/minprirodi/.


� http://www.lawtek.ru/news/tek/40363.html


� http://www.technologycentre.org/upload_files/Gas%20Flaring%20Conclusions&Recommandations_


R_%2019.04.05.doc


� In contrast, natural gas and butane/propane, two main refinery products from APG, cost $USD 85/1000m3


� http://www.rbcdaily.ru/2007/10/01/tek/295887


� http://www.gazprom.com/eng/articles//article23895.shtml


� http://eng.gazpromquestions.ru/index.php?id=11


� http://www.neftegaz.ru/lenta/show/71843/


� This rate is applicable for methane emissions resulting from the incomplete combustion of APG in stationary installations (e.g. flares) that generate concentrations above the Maximum Permissible Concentration (MPC) of emissions established by the Ministry of Health. For emissions within the MPC the rate is even lower, below 2 USD/1000 m3. 


� http://www.lawtek.ru/news/tek/40363.html


� �HYPERLINK "http://www.expert.ru/special/russian_regions/document31578/"�http://www.expert.ru/special/russian_regions/document31578/�


� �HYPERLINK "http://www.profstroy.ru/news/?lang=rus&id=320"�http://www.profstroy.ru/news/?lang=rus&id=320� (data of publication 12.9.2006).


� �HYPERLINK "http://www.region-yamal.ru/content/view/332/97/"�http://www.region-yamal.ru/content/view/332/97/�


� �HYPERLINK "http://www.profstroy.ru/news/?lang=rus&id=320"�http://www.profstroy.ru/news/?lang=rus&id=320� (data of publication 12.9.2006)


� �HYPERLINK "http://www-sbras.nsc.ru/HBC/2001/n21/f07.html"�http://www-sbras.nsc.ru/HBC/2001/n21/f07.html�


� http://www.congress-gazprom.ru/congress_tomsk/book_2006/plenar2/ostragin.htm


� http://www.mnr.gov.ru/old_site/part/?pid=849. 3


� http://www.technologycentre.org/upload_files/Gas%20Flaring_summary_R_19.04.05.doc


� http://www.mnr.gov.ru/old_site/part/?pid=849


� According to the JI Guidance on criteria for baseline setting and monitoring  (paragraph 16), the status of emission reductions generated by JI projects after the end of the first commitment period may be determined by any relevant agreement under the UNFCCC.


� http://cdm.unfccc.int/methodologies/PAmethodologies/approved.html


� http://cdm.unfccc.int/EB/032/eb32_repan10.pdf


� Sectoral Standard IS 51.40-93.


� The national gas production is 2007 reached 654.1 billion cubic meters according to the *“Gazovaya Promishlennost Rossii”, Annex to “Mintop” #3, 2008. CDU TEK, Moscow, page 5





� For further reference please see tab [Other info] sheet  in calculation spread sheet


� Formula numbers as per section D of this PDD and cross referenced in calculation spreadsheet


� http://cdm.unfccc.int/Reference/Guidclarif/EB32_repan10_Tool_electricity_comsuption_ver01.pdf


� Highest amount of historical gas supply to Gubkinskiy GPP during the previous 3 years (annex 2).  This value is a conservative figure based on CDM/JI common practice.  As mentioned above, the Gubkinskiy GPP is already working at its operational capacity and is subject to several unplanned shut downs.  


�  Decree of the State Committee for Environmental Protection and Hydrometeorology (# 199 of 08.04.1998) and adopted from 01.01.1998 as the appropriate basis for reporting hazardous emissions from flaring of APG. According to this methodology, the methane fees are applied to the underfired fraction of methane contained in the APG


� The revenue relevant to the LPG fraction has been included in the investment analysis provided during the site visit. 


� The reasonable and appropriate range of the sensitivity analysis used for the preparation of Rosneft investment decisions is of ±25% variation from the main assumptions. This is consistent with the common practice. More substantial range of variation is not considered appropriate as it would lead to a drastic modification of the overall project concept making the results of the sensitivity analysis highly unreliable. This would also question the key principle of the sensitivity analysis which is to assume “other parameters being equal”.  


� Gas composition analysis (annex 2 and 4)


� http://cdm.unfccc.int/Reference/Guidclarif/EB32_repan10_Tool_electricity_comsuption_ver01.pdf


� The recollection of the data necessary for updating the calculation of the EF is very complex and time consuming due to the recent restructuring of the regional power company Tumenenergo (its generation capacities were re-allocated to the new generation structures as a result of the complete restructuring of the RAO “EES Rossii”). 


� All installed meters are within Russian operation procedures in the oil and gas sector.


� Average Pitot tubes


� Calibration procedures and frequencies are within the calibration methods approved by the Russian Standardisation, Metrology and Certification Committee (GosStandart of Russia)


� The meters described above are within the feasible options defined, e.g. as per AM0009. Nevertheless, since the project engineering is still undergoing, the final decision regarding these instruments will be available at verification.


� It should be noticed that project implementation will not start until 2010.  Consequently, the monitoring procedures and other items described in this monitoring section could slightly change in face of current circumstances at the time of project implementation
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